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PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 

JP 2003089769 ICM C09D183-04 

ICS C09D171-00; C09D183-02; C09D183-14; H01L021-316 
AB ^ The composition comprises (A) silica precursors containing RlnSi (OR2) 4-n (Rl, 

monovalent organic residue; n = 0-3) and/or R3m (R40) 3 -mSiR7pSi (OR5) 3 -qR6q 
(R3-R6 = monovalent organic residue; m, q - 0-2; R7 = o, (CH2)r- r = 1-6 p = 
0, 1) their hydrolyzates, and/or their polycondensation products to 

l^ti o— m ° lar fr * ction of mono "' di - and trifunctional alkoxysilanes to 
total Si in mono-, di-, tn- f tetra-, penta- and hexa-f unctional 
alkoxysilanes 1-50 moll, (B) linear or branched polyether block 

copolymer-containing organic polymers, and (C) organic solvents of ales. 
Ketones, ' 

amides, and/or esters. The porous insulating film claimed is obtained by 
coating a substrate with the composition, forming a silica/organic polymer 
composite film by gelation of the silica precursors, and removing the organic 
polymers from the composite film. The porous film has low specific 
dielec. constant and high durability in chemical mech. polishing in Cu wiring 
process for semiconductor device fabrication and scarcely generates 
pollutant gases in via-hole formation. 

ST semiconductor device wiring porous silica insulator film; silica precursor 
org polymer coating insulator manuf; alkoxysilane polyether block 
copolymer coating silica film manuf 

IT Silanes 

RL: RCT (Reactant); RACT (Reactant or reagent) 

f ^ (alkoxy; alkoxysilane- and organic polymer- containing coating composition 

manufacture of porous insulating silica film in wiring structure in 
semiconductor device) 
IT Dielectric films 

Semiconductor devices 
Sol -gel processing 

manufactur^of 7 ^ 13116 " ^ ° rganic P ol ymer- containing coating composition for 

porous insulating silica film in wiring structure in semiconductor 
device) 

IT Polyoxyalkylenes, processes 

RL: CPS (Chemical process); NUU (Other use, unclassified); PEP (Physical 
engineering or chemical process) ; PROC (Process) ; USES (Uses) 



(block; alkoxysilane- and organic polymer-containing coating composition 
for manufacture 

of porous insulating silica film in wiring structure in semiconductor 
device) 

IT Porous materials 

for manufacture alkoxysilane ~ and or Sranic polymer-containing coating composition 

of porous insulating silica film in wiring structure in semiconductor 
device) 
IT Films 

(porous; alkoxysilane- and organic polymer-containing coating composition 



for 



manufacture of porous insulating silica film in wiring structure in 
semiconductor device) 



IT Polysiloxanes, preparation 

RL: IMF (Industrial manufacture); RCT (Reactant) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(silicate-, silica precursor; alkoxysilane- and organic polymer-containinq 
wiring " 9 com P osltlon f °r manufacture of porous insulating silica film in 

structure in semiconductor device) 
IT 24991-55-7, Polyethylene glycol dimethyl ether 106392-12-5, Polyethylene 
glycol -polypropylene glycol block copolymer 

RL: CPS (Chemical process); NUU (Other use, unclassified); PEP (Physical 
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device) inSUlating Silica film in wirin 9 structure in semiconductor 

IT 502612 -69-3P, Bis (triethoxysilyl) ethane-dimethyldiethoxysilane- 
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s f :mi^uctor r deeicr OUS ln8Ulatl »9 Silica film in structure in 
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NOVELTY - The application composition comprises 

(1) a silica precursor; 

(2) organic polymer which contains at least 2 or more linear or 
branched polyether block copolymer; and 

, (3) at lea f fc 1 or ganic solvent selected from an alcohol group and 
ketone group solvent, an amido group solvent and an ester-typl solvent 
The silica precursor contains specific compound 

DETAILED DESCRIPTION - The application composition comprises a silica 
precursor, organic polymer which contains at least 2 or more of linear or 
branched polyether block copolymer and at least 1 organic solvent selected 
from an alcohol group and ketone group solvent, an amido group solvent and 
an ester-type solvent. The silica precursor contains at least 1 t vie of 
compound chosen from alkoxysilane of formula: Rln (Si)(0R2)4-n and/or of 
formula: R3m(R40) 3-mSi- (R7)p-Si (0R5) 3-qR6q, and its hydrolysis substance 
and its polycondensate, where R1-R6 are univalent organic groups, n is 
0-3, R7 is oxygen atom or (CH2)r-, where r is 1-6 and p is 0 or i The 
ratio of silicon atom which originates in the alkoxysilane of 1,2 3 

hydrol y sis Bubstance and a polycondensate among the 
tit ^ Wlt ^ res P ect to the sum of silicon atom which originates in 

the alkoxysilane of 1,2,3 functionality and its hydrolysis subside and a 
polycondensate among the alkoxysilanesf and the silicon atom which 
originates in the alkoxysilane of 4,5,6 functionality and its hydro l V sis 

INDEPENDENT , is ISO mol^ 

INDEPENDENT CLAIMS are included for the following - 

(1) porous silica thin film; 

(2) wiring structure; and 

(3) semiconductor component 

structured ™ latin 9-thin-f ilm manufacture (claimed) for wiring 
structure used for semiconductor component 
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PROBLEM TO BE SOLVED: To obtain a coating composition for producina an 

""Son t 7 endurable to a CMP (chemical -mechanical polishing) 

operation in a copper wiring process for a semiconductor device and 
scarcely generates gas when viae are formed aevice, and 

SOLUTION: This coating composition for producing the electrics! in C „i=f 
thin film contains a specified organic polymer containing a sUica 9 
precursor and a polyether block copolymer, an acid ca?a?ys? and a 
solvent, wherein the silica precursor contains a specified amount of 
silicon atoms which are derived from a monofunctional Afunctional and 

derived from'a 3 ;^ 11 ^ 6 T* 00 " amOUnt ° f -li-n atoms S a^e 
SoxysUane actional , heptaf unctional , and hexaf unctional 
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(57)[ABSTRACT OF THE DISCLOSURE] 



W*®] [SUBJECT OF THE INVENTION] 

mm^VXBmmmmm The dielectric constant of a porous silica thin 

m&< , ¥mm*(DMmmx film is low, and it has the mechanical strength 

mztert -5 CMP XJSlc-f-#» which bears enough the CMP process in the 

iSlMftlfU copper-wiring process of a semiconductor 

T^Hf^^^^^^us^ element, and provides the porous silica thin film 

im-yv *mmtttm-i-Z , with less the gassing at the time of beer 

formation. 



[PROBLEM TO BE SOLVED] 



4 -6mm.n^y/^^-\~> it contains the silica precursor containing the 
y y >1-ih^e-j ( silicon atom which originates in the alkoxysilane 

*© l~ 3f ||ffi.©;T of the 1-trifunctional property of a specific 
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i/i/ y -y \:. \\\ %i-f- & f |: : $ amount to the silicon atom originating in the 

Jf f- & {£ 6' 1" <5 v- y 1j mW-W- alkoxysilane of 4-6 functional-group property, 

t v #y "fjv-fxi -y $ -i:7$ the specific organic polymer containing a 

V^-^mmm^mmM-? polyether block copolymer, and an acidic 

-t, ittlfeil>llt^t catalyst and the solvent. 

■{{-)' K) T. t ^••'f'fft i'&l&MM The application composition for insulated thin 

WiWi&ttOtMiWiMvJo film manufacture characterized by the 

above-mentioned. 

immmmm] [claims] 

[If l ] [CLAIM 1] 

(A) TIE— ( 1 ) & J: (A) It is the silica precursor containing at least 
(P/ f. tzlX -fl'ixK. ( 2 ) 'CM £ 1 type of compound chosen from the 
ih % 1 ' A- : j :\- 1/ i/ y v to & O'-c" alkoxysilane expressed with the following 
(VMMMWis MB^B fr bm general formula (1) and/or General formula (2) 
&tl &'Pt£< 1 1 lMUM°>ik and its hydrolyzate, and a polycondensate, 
^i*Mt5 : '> !J t.iIIt' comprised such that inside of the alkoxysilane 
&o T, -tlx ( 1 ) ;Jo ,1; OV expressed with General formula (1) and/or 
$,tzlt—fi%£: (2) ~C^£ii-5 General formula (2), the silicon atom originating 
T)\s^%V»syy(» 5 i^l, 2 , in 1, 2, the alkoxysilane of trifunctional property 
3 'b' ifb 14: co 7 /> 3 ^ is ;y y and its hydrolyzate, and a polycondensate, 
MTfZmm&ffim. mm&m inside of the alkoxysilane expressed with 
l^U-Mi Zti^Mfti (■ £ v — IxS; General formula (1 ) and/or General formula (2) 

( 1 ) #5 i X$/ fc t3 - flfc^; The alkoxysilane of 4, 5, and 6 functionality, and 

(2) t^&ixSTVWa Crisis Inside of the alkoxysilane expressed with 
yy(DohA, 5, 6ffH±cD General formula (1 ) and/or General formula (2) 
Tfr=i*i/isyyteXX$%<Dm with respect to the sum total with the silicon 
Tk^Mv MH#tlf-**1-S atom originating in the hydrolyzate and a 
Jili^-Jiii f<L' W u-.Tli-i^J-i"^ -i)x polycondensate, silica precursor whose ratio of 
5^(1) 4o J. r>*/ £ ft U—f\^-iK the silicon atom originating in the alkoxysilane 

( 2 ) tUM^a ^y of 1, 2, and 3 functionality and its hydrolyzate, 
yXDohi, 2, 3 'h'Hbtico and a polycondensate is 1 to 50 mol%, 
T Jls^**s *y y y (DM r 1 n (Si)(OR 2 ) 4 -n (1) 
*&*M*K mm^mmm-r^ (R 1 and R 2 being same or different in the 
J£$JjK f comO-^ 1 ~ 5 0 m o Formula. 
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1 %Vh6*>V jJnWfct, 

R 1 n (S i ) (OR 2 ) 
4-n ( 1 ) 

v tv ^ x i> x < , mm i m 

£ /i U n fi 0 ~ 3 <D 
3) 

R 3 m (R 4 0) 3-mS i 

p 

( 2) 



- (R 7 ) p-S i (OR 5 ) 3- q R 6 



It expresses a respectively monovalent organic 
group, n is the integer of 0-3.) 



& (2) 



R 3 m (R 4 0) 3 . m Si-(R 7 )p-Si(OR 5 )3. q R 6 ( 



(R 3 , R 4 , R 5 #3J:t>'R 6 \~t s 
T 1^ "C «£ < , 0~2<Di(£^ 

m 2 ) f-^m&M&m&m^^ >• 
( b ) w.m$k * a fti>m<7) 2 

jlB |-.c/)>j; y .-! . — y-/p : / rJ , y /, 

6frii>Ky-r-<K (c) r/i^n 



(R 3 ,R 4 ,R 5 and R 6 being same or different. 

A respectively monovalent organic group is 

shown, as for m and q, 1 is may be different, the 

number of 0-2 is shown, r 7 The group 

expressed with oxygen-atom - or (CH 2 ) r- is 

shown, r is about 1-6, p shows 0 or 1 .) 

(B) The organic polymer which contains the 2 

elements or more polyether block copolymer of 

a linear or branch at least, (C) Contain at least 1 

type of organic solvent chosen from the group 

of an alcohol type, a ketone solvent, the amido 

type solvent, and ester solvent. 

The application composition for insulated thin 

film manufacture which is characterized by the 

above-mentioned and to include. 



IB 



IH*^2] [CLAIM 2] 

ft* 1 ! 1 fefc<DW4f/K y-?— a application composition of Claim 1, in which 

ti\ MiM^^fali'M&WiiD 2 5c the organic polymer of Claim 1 contains the 2 

^±07' o y $ av-K y 1 * elements or more block copolymer of a linear or 

"ttf y '?-M$$m<D'pfj- < th branch, and the organic polymer in which at 
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— o©*$g£;8Se/!; frwimmz least 1 terminal group of an organic polymer 
MLXi^m^^WjtM^ terminal group has a chemically inactive group 
"f <:>'/!'«''/ v- iSr^prrs to the silica precursor. 



[fl*i| 3 ] [CLAIM 3] 

ft M 1 nSMvy&Mtf D -v— A application composition of claims 1 thru/or 2, 

> I it,!u%W.Lc')|i:L in which the organic polymer of Claim 1 

«*fc«^TOc>2^^±(D includes the block copolymer which is 2 

/ff^nfh-llttS elements or more of the linear more than at 

t £ mm t -f z mmR l ft ^ least 1 weight%, or branch. 



L 2 EicCDM^I 



[fjf jfcil 4 ] [CLAIM 4] 

' mmmmmfr<!>fr< H- A application composition in any one of Claim 

afi©«^tt5:i:m 1-3, in which this application composition 

cbi~5gf*ii l ~ 3 m^-ffifr contains at least 1 type of acid. 



[If Mm 5 ] [CLAIM 5] 

iM^I 1 ~ 4 m^-f tifr^m The porous silica thin film by which the organic 

UtDmiBljm&Xm h (c ftfiY polymer was removed from the silica / organic 

LtiL&tz s mmW^f/v polymer composite thin film obtained by 

ftrt&Z. ttCJ; VUhti&is]) gelatinizing the silica precursor after applying 

timti'V ~'-®ftBWi> t> the application composition in any one of Claim 

#**K V v-^i; i^ti./c £TL 1 -4 on a base plate. 

[M*5I 6 ] [CLAIM 6] 

II*il 5 tei6(D#JlI*|fe|f^ A wiring structure, which uses the thin film of 
£ LTHV^ C £ ZWtfikk-tZ Claim 5 as an insulator 

7 ] [CLAIM 7] 

Bil*il 6 feitcDga^ll3tf$$* The semiconductor element which includes the 
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wiring structure of Claim 6. 

[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0-00 1 ] 



[0001] 



[m\omtz>\mvdm [technical field of the invention] 

*mm±, Mm<D\tmmm&-t The dielectric constant of this invention of a thin 

, fr-ommm%mm film is low enough, and 

fcrm^"mmmm%mi%-f 6 A mechanical strength is related with the 
~ t /)* t>lit^% -(liMUfc'tyJlc application composition which can provide an 

s ° extremely high insulating thin film. 



[0 0 0 2] 



S I P!:tCtf.)bi-Z>tHW-M (■ 

tc 0 LfrLm : \ L S I ©IBM 

wdsi ^ t mMm (ommttm 



[0002] 

[PRIOR ART] 

Since it has the outstanding properties, such as 
lightweight and heat resistance, the porous 
silica is broadly used for a structural material, a 
catalyst support, optical material, etc. 
For example, it attracts anticipation from the 
point of view that a porous silica can make a 
dielectric constant low in recent years. 
Generally as an insulated thin film raw material 
for the multilayer-interconnection structures of 
semiconductor elements including LSI, the silica 
film precise formerly has been used. 
However, the miniaturization of the wiring 
density of LSI is being enhanced in recent 
years, the distance during wiring with which it 
adjoins on a base plate in connection with this is 
narrow. 

At this time, if the dielectric constant of a 
connector insert is high, the electrostatic 
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t & 5 tc#> , mm t & c. t v :! > 

3fc© TfV 5 - A \Z.\%*> o T , 

v v -s c t h mm(D x. vim, vt> 

So 



capacitance during wiring will increase, since 
delay of the electrical signal communicated 
through wiring as a result becomes remarkable, 
it has been a problem. 

In order to solve such a problem, the lower 
matter of a dielectric constant is strongly called 
for as a raw material of the insulation film for 
multilayer-interconnection structures. 
On the other hand, as wiring material, it 
replaces the aluminum of the past, lower 
resistance copper is also beginning to be used, 
it is the reason the lower matter of a dielectric 
constant is called for. 



I 0 0 0 3 ] 

f- 5 -8 5 7 6 2 o'4>#-\ b 

mmmm (wo) 199/0 3 

9 2 6 u y Kiai-M 



T^5„ Sf;W¥4- 2 8 5 
0 8 1 7^3Jfy 



[0003] 

From the mixture type of the common 
alkoxysilane in Unexamined-Japanese-Patent 
No. 5-85762, or international publication (WO) 
99th / No. 03926 pamphlet, and an organic 
polymer, a dielectric constant is very low and 
the method of obtaining a porous silica with a 
uniform pore and pore distribution is disclosed. 
Moreover, it lets a specific organic polymer exist 
in Unexamined-Japanese-Patent No. 4-285081 
together, and performs sol-gel reaction of an 
alkoxysilane in it, and the method of obtaining 
the porous silica which has a uniform pore size 
is disclosed. 



[0 0 0 4] 

£ £>f^ 112 0 0 1-491 
7 >©f±i£#-l:£#7-ftfc 2. |a 



[0004] 

More, in Unexamined-Japanese-Patent No. 
2001-49184, it is in the molecule about the 
amount of preparations of the alkoxysilane of 
Afunctional, Afunctional property, and 4 
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©iilf^ftS'Ai 5 , 6 . functionality. 

WnElf A- ? XDjt It increases more than the amount of 

i&fy-AX *9 # < U iT#Jfv-y ^ preparations of the alkoxysilane of 4 which has 
-fc^P y^ a^yv-^ip two silicon atoms, 5, and 6 functionality, by 



5 r t "C\ iif'M^Ht i^Tktt. using a block copolymer for an organic polymer, 
feMH, /}>^ZiKi- ] )--{ it excels in a dielectric-constant property and 

5 2f.&# PR water absorptivity, and the method of forming a 
>i<oi-i.-C^<5„ L/^L&^ib, low density film with small pore size is 
^-ffo(Dl3mx*hVcm%W^r disclosed. 

a*o&B##jfc££-e£, However, for any method, a dielectric constant 
<0, ^oCMPIim^i is low enough, and 

t^WWif ltt It is time-dependently stable. 
6#?L^y.M#^tlTW^ And the porous silica which has sufficient 
^#M£&>3o iVij % ^:^f1(c^3 mechanical strength which bears a CMP 
V^CCMP 1Mb it, ^p^y process is in the situation which is not acquired. 
tf'MJL\Z.& 19 Mf& In addition, in this invention, a CMP process is a 

ll**<£*fc:ia*|;t&3^«?«8> process which grinds the surface and 

MMWWk<®'fe'ft planarizes excessive copper on an insulated 
©ifSf WLTWbt thin film, when embedding copper which is 
3 IS© £ £ & 6 0 t (D;±% wiring the slot in the insulated thin film formed of 

illl©^ bf,, | etching machining. 
jSMicD/'S y ir— #11 (ilSfi In this process, since a compressive stress and 
H&Wfflfe hMXt i'i'-I$c T- A <rm shear stress are applied not only to an insulated 
IVr^mzmm^^Z) <DmJs thin film but to both barrier thin film on this thin 
Bffisfc?) b i/x-TJ&jj b & film (it usually deposits the silicon oxide of the 
a»a»5fc» % mMWWk^ltmU several hundred - several thousand Angstrom 
6&3ai£tf«i&g b £ ti 5 0 on an insulated thin film), a mechanical strength 

is needed for an insulated thin film. 

[0 0 0 5] [0005] 

&£>-te, — Mc z i i <b(?) V jj Furthermore, when heat generally tended to 

/MmX y ^{W^/i^-j^m, remove an organic polymer from these silicas / 

M y v« •fi'/JllfA^ J.. 0 MJi l, J; organic polymer composite bodies, it had 

5 3 J^ u , 4 § Ot£i±© become the major restrictions on a 

MI&M.1&&&!gi?-ibZ>Z.k.&t£ semiconductor-element manufacture process 

TMi&y v±x J;(/) X- $ that the heating temperature of 450 degrees C 
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Wtiot^t Wxtf, or more is necessary. 

fS^yi. !,.x(cioi- For example, if oxidation and crystal growth of 

X£mmmvm<m£Vmm metal wiring, a heat stress, etc. are considered 

k ,m*h[/x C$ £ it t" 5 i: , in a semiconductor-element manufacture 

»fiS©±ltt4 0 0t# process, near 400 degree C and a 

iff. ^m®<m<Dmmmm non-oxidizing atmosphere are recommended to 

m$tiT^Z> 0 L^ L, t(DM the upper limit of heating temperature. 
iiffm ±fS<7>^ y However, on this heat condition, the gas derived 

y vhi^^*»#©* from an organjc polymer by whjch most orggnjc 

mmv ^-wm, .tfc^-v polymers remained in the sublayer survival or 

eLTL£v\ tct when it char-ized, for example, the 

Wm&*&&r*m* s rm multilayer-interconnection structure was made 

WmZfLtcmmXV ^mm occurs from a sublayer, and above-mentioned 

(Dtfx m-l& fr L.m<D silica / organic polymer composite body may 

m% t} i& T^>mm £ <y 1 £ & r i- cause an upper adhesive-strength decline and 

»m>t>$LfrhZ> 0 exfoliation. 

[0 0 0 6] [0006] 

^MmtZltiMfoKm In order to solve this, means to use the organic 
L^fV ^«xK y v- ^Ji-r polymer which is easy to degrade thermally are 
5<t^?^i8:<t>&f*$*iTf±^ also examined. 

i^ti^-,-^ However, the organic polymer was too sharp 

«*«^ ®^^L<fe thermally and handling was remarkably 

mx-h^Tz"), y^'/mmm dangerous. 

ZliZT^' mmTLX,jt By the S0, - gel reaction cata| y st - Ocular 
mm^AtU:^ *fc*y* weight falls and the film-forming property 

wff * t £* vfe fc degrades, moreover, since the compatibility with 

fc> IWftttttfe the silica precursor is bad, it produces 

*>, ^m^m/Wm^xm precipitation in an application solution at the 

nmm-ta^ t^mm^SE time of film-forming, it degraded/volatilized the 

U mm^^(D{m\mm problem of a film compacting arose, 'and 

Xh o-fco creation of a porous silica was difficult. 



[0 0 0 7] 
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[PROBLEM TO BE SOLVED BY THE 



10/18/2004 



10/90 



(C) DERWENT 



JP2003-89769-A 



m m <d >p t£\ > , mmvmm 

[0 0 0 8] 



INVENTION] 

This invention solves the above-mentioned 
problem, comprised such that the dielectric 
constant of a porous insulating silica thin film is 
low, and it is stable, and a mechanical strength 
is high, and it bears enough the CMP process in 
the copper-wiring process of a semiconductor 
element, and provides the porous application 
composition for insulating silica thin film 
manufacture with less generating of the cracked 
gas in a beer process further. 

[0008] 



=» -V- •> •> y >-c)fj:iA 
3* ft 4- 4 ~ 6 'iVifc'Mic/)'/'/!.':!^- 

•=n$ y ^--^ts^m.^ y -r- 



[MEANS TO SOLVE THE PROBLEM] 

It repeated earnest examination that it should 
solve the above-mentioned problem. 
As a result, it discovers that the application 
composition for insulating thin film manufacture 
containing the silica precursor which made the 
amount of preparations of the alkoxysilane of 
1 -trifunctional property fewer than the amount of 
preparations of the alkoxysilane of four to 6 
functionality, and an organic polymer and acidic 
catalyst including a block copolymer solves the 
above-mentioned problem, it perfected this 
invention. 

Furthermore, it also attains water-absorbent 
improvement in this invention, it also has the 
effect that a dielectric constant is remarkably 
low. 



10 0 0 9] [0009] 

*»W©±8B*5iV^o«i©.K The above of this invention and many other 

B IftfSteft bmzmti&lZ, objectives, many properties, and many profits 

&Tfom*mmtmm3SJ:& become as is evident from the detailed 
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m^mmm^hm Mutj: explanation which it describes below, and the 
So tm&mMl$, publication of a generic claim. 

I, (A) b'rid-imt ( I ) to Namely, this invention, is the silica precursor 
£&/* fcm^mbm ?M containing at least 1 type of compound chosen 
Zti6T;i<:>* ? yjfs i & from the alkoxysilane expressed with 1 , the (A) 
Z<om*ftMtos mm&m>b following general formula (1), and/or General 
mtftiZ><PK< thl®U±<D formula (2) and its hydrolyzate, and a 
It^mZt-fii-Z f V 'XWBMfc polycondensate, comprised such that inside of 
T? * oT « (1 > the alkoxysilane expressed with General 

/$7ttt-« j2) T*^ £ ti formula (1) and/or General formula (2), the 
6T ^ZZ sili con atom originating in 1 , 2, the alkoxysilane 
2,3 \mW. (DTj\s**is~y y of trifunctional property and its hydrolyzate and 
^£&*<Dlx&mm, mi a polycondensate, inside of the alkoxysilane 

- expressed with General formula (1) and/or 
(1) *5 General formula (2) 

2 ) -C^^L^r/k-KVy 4f 5 _ the alkoxysilane of six functionality, and 
"yyXDohA,^ 5, 6lii Inside of the alkoxysilane expressed with 
07/^*->-> 7 >^, Wc General formula (1) and/or General formula (2) 
h\mmm. Smmmm-t with respect to the sum total with the silicon 
Zmm-f-kVftmctt-fZ-- atom originating in the hydrolyzate and 

(l ) fc£t>V*,/fcte-|£ polycondensate 

*U2) -CStettST^a**/ 1. 2, the alkoxysilane of trifunctional property 

^©Hl, 2, 3Wtltt and 

©T/u a * > 7 > & «t <d Silica precursor whose rate of the silicon atom 

MMm, MmZmc&Ki- originating in the hydrolyzate and a 

£S*W©iij^ 1 - 5 0 m polycondensate is 1 to 50 mol% r 1 n (Si)(OR 2 ) 4 

o i % ~e.& v- y t , (1 ) 

R 1 n (S i) (OR 2 ) (R 1 and R 2 being same or different in the 

4n ( 1 ) Formula.)^ 

(SS«K R\ R 2 (;i|„j -efc« It expresses a respectively monovalent organic 

o T^T «fc < , -tzi^H i m group, n is the integer of 0-3.) 



R 3 m (R 4 Q) 3 . m S i R 3 m(R 4 0) 3 . m Si-(R 7 )p-Si(OR 5 )3. q R 6 ( 
(R 7 ) p-S i (OR 5 ) 3 - q R 6 q (2) 
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(2) 

(R 3 , R 4 , R 5 fcJ:t/R 6 

u r 7 ii s«rr--.*£tt (c 

H 2 ) r-t*i§ft5l^f t v r 
f*l~ : 6£\ pf40*7t«l^ 

(B) K«-^fc{i^>Kii:^co 2 

3# y -v— < > t^Hi- 

ZimXV^-b, ( C ) TVUn 

2 t£U± 



(R 3 ,R 4 ,R 5 and R 6 being same or different.) 
A respectively monovalent organic group is 
shown, as for m and q, 1 is may be different, the 
number of 0-2 is shown, r 7 shows the group 
expressed with oxygen-atom - or (CH 2 ) r-, r is 
about 1-6, p shows 0 or 1. 
) 

(B) The organic polymer which contains the 2 
elements or more polyether block copolymer of 
a linear or branch at least, (C) Contain at least 1 
type of organic solvent chosen from the group 
of an alcohol type, a ketone solvent, the amido 
type solvent, and ester solvent. 
The application composition for insulated thin 
film manufacture which is characterized by the 
above-mentioned and to include. 
The organic polymer of 2 and 1 contains the 2 
elements or more block copolymer of a linear or 
branch, and the organic polymer in which at 
least 1 terminal group of an organic polymer 
terminal group has a chemically inactive group 
to the silica precursor. 

The application composition of 1 characterized 
by the above-mentioned. 



3 > lnfi*W«#y-v^/> The organic polymer of 3 and 1 includes the 

fc< t %> 1 mm,m±commm block copolymer which is 2 elements or more of 

ZtcimmW<D 2 7t&±o>7 v the linear more than at least 1weight% or 

vf^tfy^-Z&^-f&^k branch. 

*#»ifSl*^L2*Blto The application composition of 1 or 2 

^frtffij&fe characterized by the above-mentioned. 
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4., mmm%mmm^< t% 4 and this application composition contain at 
- m&m&mmir'&Z t least 1 type of acid. 

fflltTZ) 1 ~3©i/v^f^>(-fg The application composition in any one of 1-3 
tWmmYhimo characterized by the above-mentioned. 

5 , 1 - 4 <DWttiMzmm<D The porous silica thin film by which the organic 
mmmmm*mm±im%L tc polymer was removed from the silica / organic 
mz., is y M'mWZVMk-r polymer composite thin film obtained by 

6 ~ Hz «fc fWbtiZi/}) %./ gelatinizing the silica precursor after applying 
#«sf?a ^-m^mmt-mm the application composition in any one of 5 1-4 
*° y ^-^^5fe$ti.Ac^aW^> on a base plate. 

y ^#IIo it uses the thin film of 6 and 5 as an insulator. 

6, 5 mMXDMBZmmm t L The wiring structure characterized by the 
xm^Zb&Gmki-zmM above-mentioned 

7 . 6 tmmmmmfc£&% The semiconductor element which includes the 
LT&<5 f- ; #ffc$7\, wiring structure of 7 and 6. 

[0 0 10] [00 10] 

ft, 5 y In addition, it is characterized by the porous 

* t IST*©^ ( 3 ) -e&Zti silica as used in the field of this invention being 

1t1><D*Ml&ftbl,1t£&n<D a porous thing which essentially consists of 

^ )T ' &5: * »i ^TV> what was expressed with the following formula 

£° (3). 

RxHyS i O z (3) R x H y Si0 2 (3) 

mtmm 1 ~ 8 (DmmW, (R expressing a C1-8 linear and branch top and 
SNfc-fcte cfc «©7 an annular alkyl group, and an aryl group.) 

& 7y-;H^iL, Ogx 0 It is IS_LESS_THAN_OR_EQUAL_TO x<2, 

<2, 0gy<2, 0^ (x+ 0 IS_LESS_THAN_OR_EQUAL_TO y<2 0 

y) <2, l<z^2Tfc5), IS_LESS_THAN_OR_EQUAL_TO <(x+y)' 2, 

**Wt*3^T3felELfc and1<zlS_LESS_THAN_OR_EQUAL_T0 2. ' 

-titiZtt) X&.&tiZ>T sua Moreover, in the alkoxysilane expressed with 

*t/i'7>it&\,*x, Si (o General formula (1) which the point described in 

R ) 4 Z4T*m&V>T>P.=i*is this invention, si (OR 2 ) 4 called alkoxysilane of 

"yy^b^W -j&sS (l) t* four functionality) 

niSl * » r1 ^i) It is the alkoxysilane of Afunctional property 
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(OR 2 )3^3»r;>. about R 1 (Si)(OR 2 ) 3 when n is 1 in General 

^>-7>\ n^2©^£\ fi|J formula (1), it is a bifunctional alkoxysilane 

R 1 2 (Si) (OR 2 ) 2 £ 2 about R 1 2 (Si)(OR 2 ) 2 when n is 2, when n is 3 

®m!k<DT^*u^^ n let R 1 3 (Si)(OR 2 be the alkoxysilane of 

^liOl^SP^RVs i) (o monofunctional property. 

R 2 ) % rmm<mry]>zi*^ 

[ooi i ] [0011] 

£*>fcs -«^J2) Furthermore, it sets to the alkoxysilane 

STVi^drv-^y^&v^ expressed with General formula (2) for 

It t 7L H : m = q = 1 T« R 3 ( R 4 example, it is the compound ' of 

Q) 2 S i - ( R 7 ) p -s i (OR 5 ) R 3 (R 4 0) 2 Si-(R 7 ) p -Si(OR 5 ) 2 R 6 atm=q=1 

2 R 6 (Djtftm 4 ■mmkorr^ It is the alkoxysilane of four functionality, m= 0, 

= 7 y % q I q= 1 or m= 1, and q= 0, (The compound of 

Sfcjam=l q = 0T% (R 4 R 4 0)3SKRVSi(OR 5 ) 2 R 6 5 a functional 

O) 3 S i - (R 7 ) p -s i (OR 5 ) alkoxysilane) 

2 R^MMS.|.»7/. M=q=0 (using the compound of 

^is 9 ^ m=q = omR R 4 0) 3 Si-(R 7 ) p -Si(0R 5 ) 3 as the alkoxysilane of 

O ) 3 S i - ( R ) p -s i (O R six functionality) 

5 ) 3 (Dit-smz e nmrnor^ it is in m=q=2 . e 

^^7^1,^(2) R 3 2 (R 4 0)Si-(R 7 ) p -Si(OR 5 )R 5 2 , at' General 

Vm=q = 2, -t*^^R 3 2 (r formula (2). 

4 0) S i - (R 7 ) p -s i (OR 5 ) It is a bifunctional alkoxysilane, m= 2, q= 1 or 

R 2 S:2t«tt^a^ m= 1, and q= 2, the compound of 

y-y. m=2, q = 1 ifcfc&in R 3 2 (R 4 0)Si-(R 7 ) p -Si(0R 5 ) 2 R 6 

= 1, 3 = 2 T\ R 3 2 (r 4 o) it considers it as the alkoxysilane of Afunctional 

5 i- (R 7 ) p-S i (OR 5 ) 2 R property. 

6 3 'iV Wi^y/i..:, And that in which an alkoxysilane hydrolyzes 
^rvyy^f^ *=LTT/i> and polycondenses and the rate of fusing 
a * >iVMAi>M. MM exceeds 90% is called silica in this invention 

£ t t z om^mifi 9 0%4-ii 

^3. 



[ 0 0 1 2 ] 
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&^\^^mm\mv^mMmm It demonstrates below the application 
lilitiii composition for insulated thin film manufacture 

(cowcM (it calls an application composition hereafter) 
~t"So ^ ^iPj!cJ|j^/,^|f|ii; ; ji which it uses for this invention. 

r>v:i*iyisyyte£ X f- The application composition which it uses for 
ZVMjk'Mm, WMftW®-** this invention has as a main component the 
h 1/ >1*tua» 1 #W_k Sr^Wi- 5 silica precursor which contains any or 1 or more 
*y y * ■ itulgft: t , #«|# type among an alkoxysilane and its hydrolyzate, 

feit/il^ii^if S, and a polycondensate, and an organic polymer 

and the solvent. 

[0 0 13] [0013] 

ftiiyzmW itfcv ^TI V v§ y it demonstrates silica precursor (A) which it first 

XmW-it (A) iz^^XWMi- uses in this invention. 

5c MmictJi^Ott^ZLt The alkoxysilanes the alkoxysilane expressed 

&X*ZZi/y Zffimmcft&tl with General formula (1) contained in the silica 
l ) -e$'$*i3T/P precursor which can be used in this invention 

^^^7^J;:«a*0 and its hydrolyzate, and whose 
Mm, polycondensates are the starting material are 4, 

VhZ Tfr=> * i/is? 4> 3> 2j and monofunctional property. 

3 , 2 .*j J; & 1 <DX* It calls an alkoxysilane and its hydrolyzate, and 

&-5 0 T/i^^^^j^ a polycondensate an alkoxysilane etc 
^(DtoTk'Mm. mm&mttU hereafter. 

T\ T^^^iyy^tm-r It is as a detailed example ofthe alkoxysilane of 
<5 0 -jtS^jl) T**$^7 four functionality among the alkoxysilanes 
^^r^yyycoohAtm^k expressed with General formula (1), a tetra 
©T/v^y^y^^ methoxysilane, a tetra ethoxysilane, a tetra (n- 
«Ht Tf 7 ^>*^ propoxy) silane, a tetra (i- propoxy) silane, a 
^rf>7if^7X y tetra (n- butoxy) silane, a tetra- sec-butoxy 
(n-rD»f--5r-» silane, a tetra- tert- butoxy silane, a tetra 

r h - ( - ^ methoxysilane, a tetra ethoxysilane, a tetra- n- 

i/v 7- F7 jn-:/MHx) > propoxysilane, a tetra- iso-propoxysilane, a 
r t _ h7 "_ s 6 c-^Kdrv- tetra- n- butoxy silane, a tetra- sec-butoxy 
•>7XTb.t e r t-^ b silane, a tetra- tert- butoxy silane, etc. are 
^•>^yy, tY-;* Y*l"y mentioned. 
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7" K7 - n -~f P 5j> df- v- 7 ^ s 
y~ b 7- i s b-/&/f$>/^7 

T b 7- s e g -If b * -> v "7 
7h5-t e r t-/h* > 

[0014] [0014] 

— #x5£ ( 1 ) Tit $ tt§ T/u=i It is a trimethoxysilane as a detailed example of 
^yyj y<D o h 3 Wf£tt<7)T the alkoxysilane of trifunctional property among 
/pndf^^y y<DMc{$W£Mt the alkoxysilanes expressed with General 
LXbV* b*yyyy, b ]) formula (1), a triethoxysilane, a methyl 
-'- l-A^- •>-> ;./ >\ /: fyt, h ii > trimethoxysilane, a methyl triethoxysilane, an 
b*yyyy, J. ~J-)V b > ethyltrimethoxysilane, an ethyl triethoxysilane, a 
^yi/ 7 y, ^f;Hy7< h^f propyl trimethoxysilane, a propyl 
yyyy s ;v b L)-i- bA-y triethoxysilane, an isobutyl triethoxysilane, a 
->-7ls s yp bVP MJ ^ b*y cyclohexyl trimethoxysilane, a phenyl 
yyy, -/ 1 ? b ') h A- v- trimethoxysilane, a phenyl triethoxysilane, a 
K -f* 7-/ : /-/i^ h y :r. h dr vinyl trimethoxysilane, a vinyl triethoxysilane, an 
yyy y^ yjp u^y ; v b y allyl trimethoxysilane, an allyl triethoxysilane, a 
/ bA-yy-/y s 7i^h y methyl tri-n- propoxysilane, a methyl 
tb^yyjy, y^-jvyy tri-iso-propoxysilane, a methyl tri-n- butoxy 
^ r-dri/^7 ^, tf~/i> h y ^ silane, a methyl tri-sec-butoxy silane, a methyl 
b^yyyy^ \?=.,vby^b tri-tert- butoxy silane, an ethyl tri-n- 
^yyyy, TV/UbV* b* propoxysilane, an ethyl tri-iso-propoxysilane, an 
yyyy, T V ;v bV ^ b * y ethyl tri-n- butoxy silane, an ethyl tri-sec-butoxy 
y 7 y^ ^ b V-n -7 : Pi silane, an ethyl tri-tert- butoxy silane, a n- propyl 
^777Jf/i/H-i so tri-n- propoxysilane, a n- propyl 
-7°vtf%yyyy s ^^vi^ y tri-iso-propoxysilane, a n- propyl tri-n- butoxy 
-n-y b*yyyy, t^;V\> silane, a n- propyl tri-sec-butoxy silane, a n- 
y-s e c-V b^yyyy, J propyl tri-tert- butoxy silane, an i-propyl 
^y b y - 1 e r t-y'b * yy trimethoxysilane, an i-propyl triethoxysilane, an 
y y s b f-n-'/n;^ i-propyl tri-n- propoxysilane, an i-propyl 

yyyy, ^J-;V h ?; - i s o- tri-iso-propoxysilane, an i-propyl tri-n- butoxy 
■fuM^yyyy, b V- silane, an i-propyl tri-sec-butoxy silane, an 

n-y'b*yyyy^ b V i-propyl tri-tert- butoxy silane, n- butyl 
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-sec-^Hy^yy, if trimethoxysilane, n- butyl triethoxysilane, n- 
/^f-tert-yh^yyj butyl tri-n- propoxysilane, a n- butyl 
>\ n -'/;./ h y-n-:/i';K tri-iso-propoxysilane, n- butyl tri-n- butoxy 

>' •> 7 >\ n -7° p t /L- h y - silane, a n- butyl tri-sec-butoxy silane, a n- butyl 
i s o -/ p ;.K 4- >- >- y > , n - tri-tert- butoxy silane, n- butyl triphenoxy silane, 
■fa k'/u h 'J-n--/ h^->>^ a sec-butyl trimethoxysilane, a 
>\ n-T'Df/i/Ky-s e e-7* sec-butyl-tri-n-propoxysilane, a sec-butyl-tri- 
^->-/7y, n-/n»H iso-propoxysilane, a sec-butyl-tri-n-butoxy 
-ter I.-"/ M\ ^->y>, i - silane, a sec-butyl-tri- sec-butoxy silane, a 
^tatVi^h y^ hdrv^yi^ sec-butyl-tri- tert- butoxy silane, t- butyl 
i -7" d /]✓ h y 3z h * %/ is y trimethoxysilane, t- butyl triethoxysilane, t- butyl 
i -If u fc°yv h V-n-7°utf tri-n- propoxysilane, a t- butyl 
3r y i-7°u b !i - tri-iso-propoxysilane, t- butyl tri-n- butoxy silane, 

s o -/d* *yyy >\ i - a t- butyl tri-sec-butoxy silane, a t- butyl tri-tert- 
-fu tvw h h^rv-^y butoxy silane, a phenyl tri-n- propoxysilane, a 

^ 1 " 7 °_ D y " s e c Phenyl tri-iso-propoxysilane, a phenyl tri-n- 
r- dr >>7 i -7°p t°/i- h y butoxy silane, a phenyl tri-sec-butoxy silane, a 
-t e r t-y h ^Uisyy, n - phenyl tri-tert- butoxy silane, etc. are 
-f-rf-At hV / b^yyyy^ n- mentioned. 

y^-,v h y^c b%yyyy^ n- 

y, n-y^/UbV-i s o-^P 

n-y b*yy?y s n-y^jv 

h y - s e c -7" h A- v- ~> -7 > % 
n-:7^W h y - 1 e r t ~y \- *r 

y y v y s n -y-f-/u \- y j 

*yyy >\ s e c-Zf/l'f!) 

y= h^7i/7y, s e c-y^jV 
-bV-n-yutficisi/yy^ s 

e c -y^-jV- b y - i s o-7°p 

l^yyyy, s e c-y^-yU- 

b v-n-y b^yyy y s s e 
c -yj-jy- b y - s e c -7' h ^ 
v'v-y >\ s e c -y^jv- b y - 

ter t h- dr ^i/7> % t - 



10/18/2004 



18/90 



(C) DERWENT 



JP2003-89769-A 



■ A . 



■'MM 



> M H->i/7>, t- 

>\ i -■/■)■ 'V h i;. i s o-:/ri 

rt^-v^y y, t --y^vw h y . 

n h "Jr v- v- 7 >\ t -7*^ 

h y-s e c - :/ V -V- -7 y y s 

t: -T/-7vl.- h y - t e r r. --7' I- # 
v-viy ^, 7i^/Uj> y-n-7° 

i s o-^PJtf^^v-^y, 7 1 
-/W h-y-n-7>dr->v"7>^ 
7 ji n/u h y - s e c -7" h df- v" 
~>7y ( 7x.=./U h y-t e r t 

n-5o 



[00 1 5 ] 

T/P 3 df •> •> 7 7 HO 

wt-y- h 7 7^ h ^ 77 

7^ 7" h 73: h # 7 77 >\ 
> y > K777 7, h !) x h 

v-> 7 y , 7* =f-fr s y -c. s df- 7 

7>, 7^ 9vU dp. 7 77 



[0015] 

It is good also considering the partial-hydrolysis 
thing of alkoxysilanes as a raw material. 
A tetra methoxysilane, a tetra ethoxysilane, a 
trimethoxysilane, a triethoxysilane, a methyl 
trimethoxysilane, a methyl triethoxysilane, a 
dimethyl dimethoxysilane, and a dimethyl 
diethoxysilane are especially preferable among 
the alkoxysilane of four these functionality and 
trifunctional property. 



[0 0 16] [0016] 

(1) «^5-2|| As the detailed example of a bifunctional 
noyr,u: l ,x--yy y :/coiMW) alkoxysilane expressed with General formula 
tt:Wt LT, hdr. (1), a dimethyl dimethoxysilane, a dimethyl 

yV -/vi/y-T. h\--7 diethoxysilane, a dimethyl di (n- propoxy) 
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(n y u silane, a dimethyl di (i- propoxy) silane, a 

#*V) i?J ( i dimethyl di (n- butoxy) silane, a dimethyl di 

-■7'n>K^--» ->t/:/, (sec-butoxy) silane, dimethyl di (tert- butoxy 

* V f ( n 7 " h * ^ ^ # silane), a dimethyl dimethoxysilane, a dimethyl 

^f?H/ {sec-^Wi| diethoxysilane, a dimethyl di (n- propoxy) 

* yyV : V*J-)Wy (tert- silane, a dimethyl di (i- propoxy) silane, a 

/Ff v/^yJr^f^ dimethyl di (n- butoxy) silane, a dimethyl di 

h- * >- -> -7 > , y:r. -J-iv *ys. f. (sec-butoxy) silane, dimethyl di (tert- butoxy 

**s*sy^\ itxsf-As*? ( n - silane), a diphenyl dimethoxysilane, a diphenyl 

:7n#*S/) y y y s is^f-^ diethoxysilane, a diphenyl di (n- propoxy) 

is (i-^^) ^>7>, silane, a diphenyl di (i- propoxy) silane, a 

v^^o> ( n -y* h ^y) diphenyl di (n- butoxy) silane, a diphenyl di 

y (s ec-^h (sec-butoxy) silane, diphenyl di (tert- butoxy 

^ "y^;^y (t silane), a methyl ethyl dimethoxysilane, a 

e r t -y K * 7 >) , ^ 7 metny | ethy , diethoxysilane, a methyl ethyl di (n- 

31 ^^7>, $>7 propoxy) silane, a methyl ethyl di (i- propoxy) 

3,--;Vi> = cy*i / is v y^ p y si[ane g methy| ^ dj (n _ ^ 

r ( n ~ * meth y> ethyl di (sec-butoxy) silane, methyl ethyl 

:7 /: (i -:/u di (tert- butoxy silane), a methylpropyl 

* * v) , >7 ^ ^ 7 ^ ^ dimethoxysilane, a methylpropyl diethoxysilane, 

>yyy s *?? a methyl prop- di (n- propoxy) silane, a methyl 

ZT^Z ( S I h '*^ * pr0pyl di (i " P r °P ox y) silane, a methyl propyl di 
i/vx-fry- (t e r t- (n- butoxy) silane, a methyl propyl di 
7 M-->->7>)jf/n^ (sec-butoxy) silane, methyl propyl di (tent- 
s'^ Y^yyy^ / ^.-r.-/- butoxy silane), a methylphenyl dimethoxysilane, 
;Wy^v*yyyy^ i^jvn. a methylphenyl diethoxysilane, a methyl 
7,wy (n-s-utf**,) yy phenyldi (n- propoxy) silane, a methyl phenyldi 

y ty-jV^J-^y (i-^p (i . propoxy) sj|ane( a methy| pheny|dj (n _ 

** y > butoxy) silane, a methyl phenyldi (sec-butoxy) 

V (n 7 h ^ >} ^ 7> > silane - m ethyl phenyldi (tert- butoxy silane), an 

y-jv^,uy ( s e c-7>3f ethyl phenyldi methoxysilane, an ethyl phenyldi 

^ ^^/^^/^(t ethoxysilane, an ethyl phenyldi (n- propoxy) 

e t -7 Y^rl/yy y) ^ / ^ sjlanei an etny| pneny|dj (j _ propoxy) sj|ane ^ 

/W? P fc/Wv^ h ^yyy^ a|ky| sj|ane whjch ^ g|ky| groups ^ ^ a ^ 

^/^P^i?i MrS/*/? group connected on silicon atoms, such as an 
^ ^'/vk/utv (n-^P ethyl phenyldi (n- butoxy) silane, an ethyl 
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7) yyy, /f/^nfc^ 
^ > ; ( i :7"m;KA'- 77 7, 

* f/^n fc°y77 ( n -y h * 
7) ->7^ 

( s e c-7* Y^-y) 77 7, / 
f-/Uy"u \?JVV (t e r t -7* h 

# 77 7 V) , ;>< fv7 7 .-r.:-;Ui? 
M-77:y7, /f;l/7i^ 

K3r777 7, Ji.frA/y 

7 7, ^^71=;^ (i- 
7°P/K^v) 777, ^f/U7 
^ - - 7" ( n • '/ h -V 7) 77 
7, ^f^7x=/^is e c- 
7' > A- 7) 77 7, ^-/ 7 P7x 
/77 ( t e r t-:/ f3f777 

777, xf/V7 I=; vo; I 
#7777, ^=f->V7 ^=.}Wy 
(n-yp^v/) 777, m 

7) 77 7, ^Tvl^^^/l^ 

(n-y^J/) 77 7, 
^7i=^ ( s e c -7' h # 
7) 77 7, -r.-7-;Uy.,-.-./U7 
(t e r t-7* h #-777 .7.), 

# L/77/U:lr/k7 7 
ff ^5. 



phenyldi (sec-butoxy) silane, and ethyl phenyldi 
(tert- butoxy silane), is mentioned. 



[0 0 17] [0017] 

3tc, p< 9v7fc^,ix7o< K#7 Moreover, a methyl vinyl di methoxysilane, a 

77 7, p« -7vnf.-v77:c h # methyl vinyl di ethoxysilane, a methyl vinyl di (n- 

^^t'~/77 (n propoxy) silane, a methyl vinyl di (i- propoxy) 

-7°P#dr7) 77 7, ^f-jy silane, a methyl vinyl di (n- butoxy) silane, a 
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( i -7"n>if^v) y 
7 y, / ^)V\f=-)V-y ( n - y* 

h **s) : yyl/, / i r'.-.-./i. 

>' ( s e c -V" h =3f y) 
^fvPf.-yUS? ( t e r t -'/ h 

yyy, W-As*? (n-/o 

^*-» ->7y, ( i 

J?tT=/I/^ ( s e c-^ h^rv") 
v?f~/l^ ( t e r t- 

? hie 1 ftl^L 2 ft© f-./i/S 
tf 5 *^ L T/U */ ? y ti }* 



methyl vinyl di (sec-butoxy) silane, methyl vinyl 
di (tert- butoxy silane), a divinyl 
dimethoxysilane, a divinyl diethoxysilane, a di 
vinyl di (n- propoxy) silane, the alkyl silane 
which the one to two vinyl group connected on 
silicon atoms, such as a di vinyl di (i- propoxy) 
silane, a di vinyl di (n- butoxy) silane, a di vinyl 
di (sec-butoxy) silane, and di vinyl di (tert- 
butoxy silane), is suitable. 



%/) i/y>, H^f/l, ( j - 
/!/ (n-7* b*ci/) *yyy s V 



I 0 0 1 8 ] [0018] 

-tfSt (1) vm&tlZl'gm As the example of the alkoxysilane of 
&<DT/v>**^y- v y<DMm monofunctional property expressed with 
t LT, h y h a?- ^> General formula (1), a trimethyl methoxysilane, 

a trimethyl ethoxysilane, a trimethyl (n- propoxy) 
silane, a trimethyl (i- propoxy) silane, a trimethyl 
(n- butoxy) silane, a trimethyl (sec-butoxy) 
silane, trimethyl (tert- butoxy silane), a tri ethyl 
methoxysilane, a tri ethyl ethoxysilane, a tri 
^ f/Msec - y * iy ethyl (n- propoxy) silane, a tri ethyl (i- propoxy) 

yy \ h ]J * ^ (:t e r t- silane, a tri ethyl (n- butoxy) silane, a tri ethyl 
" / h * * ^ 7 y) < h y (sec-butoxy) silane, tri ethyl (tert- butoxy silane), 

F y F a tripropyl methoxysilane, a tripropyl 

ethoxysilane, a tripropyl (n- propoxy) silane, a 
tripropyl (i- propoxy) silane, a tripropyl (n- 
butoxy) silane, a tripropyl (sec-butoxy) silane, a 
tripropyl (tert- butoxy silane), a triphenyl 
methoxysilane, a triphenyl ethoxysilane, a 



^y-yyy, V V :i-/vi- ( „ - 
7°P7Kdrv-) ->7y, hy^f- 
^ ( i -7°ntf**y) Z/yy^ 
h y (n -7*h*y) y 

y>s v y^^/k ( s e c-~j h 
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^ » y y >■ , b V:^'T;U ( t. triphenyl (n- propoxy) silane, a triphenyl (i- 
e r t -zf h£ y y 7 y) v bv propoxy) silane, a triphenyl (n- butoxy) silane, a 
-fx2 Y^yyyy^ b V triphenyl (sec-butoxy) silane, triphenyl (tert- 
:/ui:"/t,;,. h A'- ■>••>•/>, bV butoxy silane), a methyl dimethyl 
7°n h:°/w (n - y o /jf dr ^) i/ methoxysilane, a methyl dimethyl ethoxysilane, 
yy s b y -fu (i —y°v a methyl dimethyl (n- propoxy) silane, a methyl 
*°*y) "yyy s b V 7°o tvu dimethyl (i- propoxy) silane, a methyl dimethyl 

(n-7h*is) isyy^ bV (n- butoxy) silane, a methyl dimethyl 
7° Dt>(sec h # i/ (sec-butoxy) silane, methyl dimethyl (tert- 
y y, h y 7°p tVP ( t e r t- butoxy silane), a methyl-di propyl 
7' h ^v-v-y ^) , h y y^^/i- methoxysilane, a methyl-di propyl ethoxysilane, 
/b^yyyy^ f U 7i-^ a methyl-di propyl (n- propoxy) silane, a 
^b*yyyy s h y methyl-di propyl (i- propoxy) silane, a methyl-di 

(n-y°utf*y) yy^ y y. propyl (n- butoxy) silane, a methyl-di propyl 
yy^~;]y ( i -y"M<\i\y) (sec-butoxy) silane, a methyl-di propyl (tert- 
yy y^ b V 7 * . - ,v ( n - -/ butoxy silane), a methyl diphenyl 
hA-» y, Kf-7i=* methoxysilane, a methyl diphenyl ethoxysilane, 
( s e c-^' > -V •» ->7>\ > a methyl diphenyl (n- propoxy) silane, a methyl 
!)7i=;v(te.r t-^ b*y diphenyl (i- propoxy) silane, a methyl diphenyl 
^y^K^A-v^^vi^ sa- (n _ butoxy) sjlanei a methy| djpheny| 

tf-AsV^f-nr^Y (sec-butoxy) silane, methyl diphenyl (tert- 
**syy y s / ( n butoxy silane), an ethyl dimethyl methoxysilane, 

-y'uyf^iy) iyyy^ / f- /U an etny| dimetny | ethoxysilane, an ethyl 
*j3Lj-;v (i-/o^/) dimethyl (n- propoxy) silane, an ethyl dimethyl 
y y, 1 f-zuitx^/u ( n - y (j. propoxy) silane, an ethyl dimethyl (n- butoxy) 
hA-» yyy, ^^jwy^ silane, an ethyl dimethyl (sec-butoxy) silane, 
>v (s e c-y~b^-y) yyy^ ethyl dimethyl (tert- butoxy silane), an ethyl 
^y^if/p(ter t--/'F dipropyl methoxysilane, an ethyl dipropyl 
*yyyy)^=f-,v*Jy*?i ethoxysilane, an ethyl dipropyl (n- propoxy) 
* b -\- •> -> y y ^ J ■:f-A--yy"u silane, an ethyl dipropyl (i- propoxy) silane, an 
\?iv*-Y*yyyy s ;-/-^y ethyl dipropyl (n- butoxy) silane, an ethyl 
7°Pfc°yv ( n -fui\i\^) ;y dipropyl (sec-butoxy) silane, an ethyl dipropyl 
7 7, /f^/p^ (i- ( tert- butoxy silane), an ethyl diphenyl 
J°v#*y) y y y s ~/-ri^y methoxysilane, an ethyl diphenyl ethoxysilane, 
y°u t°/i< yy an ethyl diphenyl (n- propoxy) silane, an ethyl 

y, *^}VVy°u ( s e c- diphenyl (i- propoxy) silane, an ethyl diphenyl 



10/18/2004 



23/90 



(C) DERWENT 



JP2003-89769-A 



■7'h#^) >'-7>\ /'J-/ui/-f (n- butoxy) silane, an ethyl diphenyl 
p t°/U- ( t e r t-y K^v-^y (sec-butoxy) silane, ethyl diphenyl (tert- butoxy 
^^f/i'v'?!^ silane), a propyl dimethyl methoxysilane, a 

^>y>\ ;f;i/i/73-^/i'X f> propyl dimethyl ethoxysilane, a propyl dimethyl 

^W7i=/v (n- propoxy) silane, a propyl dimethyl (i- 
(n-7 , n|Jf-» ^ propoxy) silane, a propyl dimethyl (n- butoxy) 

f^v'^i^i/ (i - •/ n 7R A- silane, a propyl dimethyl (sec-butoxy) silane, 
-» v/y>\ ^ f/v^/7x^ propyl a dimethyl (tert- butoxy silane), a propyl 
in—'/ f>=¥v-) ->7>, /f- dimethyl methoxysilane, a propyl dimethyl 
;t/i/7i^/P ( s e c-^N# ethoxysilane, a propyl dimethyl (n- propoxy) 
» silane, a propyl dimethyl (i- propoxy) silane, a 

(t e r t-7 Y^i/^yy), propyl dimethyl (n- butoxy) silane, a propyl 
^f-zUiy/ ^/v ^ b y dimethyl (sec-butoxy) silane, propyl dimethyl 

-j-/vi-vV-/7Wa- (tert- butoxy silane), a propyl diphenyl 

' }y - :x ^-' x ''y * -f ^' ( n - 7° methoxysilane, a propyl diphenyl ethoxysilane, 
utf*y) yyy y ■r.^- / uiy/ a propyl diphenyl (n- propoxy) silane, a propyl 
* 1 -'/p/I^v-) '>7^, diphenyl (i- propoxy) silane, a propyl diphenyl 
.-r. -/-a.. >5 / -;/ V [. ( n •/ Y*y) ( n - butoxy) silane, a propyl diphenyl 
->7>, if/w^f/P (se (sec-butoxy) silane, propyl diphenyl (tert- 
c-7Y*y) *yyy s ^/WJ butoxy silane) phenyl dimethyl methoxysilane, a 
* 9vw (tert-:/ h ^ >>y phenyl dimethyl ethoxysilane, a phenyl dimethyl 
i'K^f^T'oW Ri/ (n- propoxy) silane, a phenyl dimethyl (i- 
yyy y ^;vyy"u kVnn Y propoxy) silane, a phenyl dimethyl (n- butoxy) 
%-i/i/yy, xf^^jtp ^ silane, a phenyl dimethyl (sec-butoxy) silane, 
(n-yp/tfdf v-) ^7^ .a: phenyl dimethyl (tert- butoxy silane), a phenyl 
gvi^r/n fcVu- ( i-ypjK^r dimethyl methoxysilane, a phenyl dimethyl 

--m-'/vi- -^"/n fcVv ethoxysilane, a phenyl dimethyl (n- propoxy) 
(n /Y-\-y) yfy, ol^- silane, a phenyl dimethyl (i- propoxy) silane, a 
/Vv^n tVix ( s e c -~f Y % phenyl dimethyl (n- butoxy) silane, a phenyl 
y) y?y, ^twJzfu dimethyl (sec-butoxy) silane, phenyl a dimethyl 
( t e r t-zf Y^yyyy)^ (tert- butoxy silane), the phenyldi propyl 
i^i/715/M h v- *>- y methoxysilane, the phenyldi propyl. 
\/ .-H-7-/P ;. r. /in: Y # y ethoxysilane, the phenyldi propyl (n- propoxy) 
yyy s :r.-f /Ui/y :i ,_-.a< ( n silane, the phenyldi propyl (i- propoxy) silane, 
-v"u;KA-v) >>7> s -''I'/vu the phenyldi propyl (n- butoxy) silane, the 
is7*~jl> (i-^n^) phenyldi propyl (sec-butoxy) silane, the 
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isyy, if;ki/7ir.yi, ( n phenyldi propyl (tert- butoxy silane), etc. are 

- :/ h * y) yyy s J-fvV^ mentioned. 

e c -7' h #:$4 v- 

7 V, xf;Ui/7 I -^ ( t e 

r i -•/ V\-yyyy)^ -/ \ i ir 

d v ; / J- JU .y. h -V- >- ^ y 

s 

>\ 7°d £VW^ (ri-y 

1/ * =\- y) y ~> y s j u v:,\,y 
* -y>\s ( i - -J u y) yy 

y\ -?u \f/Vi/t3vV ( n - -J 

y*cy) yyy s :/p tvu-vM 
fvi' ( s e c -y' h v-) yy y s 

■7°p hVU^^^/U ( t e r t- 
7~Y*yyyy)^u\?;W3- 

T-ri'* V^yyyy s -?u\?/v 
i/^)v^v\yyyy s t°p 

^--c fvl^ (n-^C/Kdri/) 
v-7>\ tVUv^rc^/W (i 

/I^-c^/b ( n - -/ V -V- v-) y 

yy, 7*0 fcVl>^5vV (s e 

c -7' b A- >') i/yy, ;./ 1 / ir'Vl.- 
S ? ^fvl' (tor t -7' h A-->-> 

v » , :/n t°/]y y^-;v* Y 
-\-yyyy s y" u \fjv y 7j.r. 

7^, -fn TdjWy^-jv (i 
- 7° d 7}?=^ vO 7nf 

77^7°Dk>^7i^/Ks 
e c--fY^y) yyy, y°uh° 
/Vi?y 3_ -/v ( t e r t -7" h ^ 
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f-f-iV (n -7°u-fr°*i/) i/y 
y, 7i-/^f/k ( i -7° 

>Wl> ( n - 7" h * -» ->7y, 
•/^-.A'^^-ZvU ( s e c h 

-\-y) -y v y , y^c-zi^/. •/- 

A ( t e r t -7" h ^yyyy) % 

y s 7x=/V^xf;H^V 
v^>\ 7i-/W^if;l/ ( n 
- 7° P ^° =>r i/) 

/l^j-^VW ( i -/n^y) 

-7'h^r-» yyy s 7 
i/^=f-/V ( s e c-7'K^rv') '> 
7>\ 7xx/VvJxf;l, ( t e 

n tVM V*yyyy s 

7V, 7i^y7°0t> (n 
— T'n^iy) x ? > , 

x-y P tVt- ( i -7°P7jfdr-» 

y7^7i^i?/DtVV(n 
-7 f r-3rv') 7i=/b 
-^o t7u ( s e c -7>drv-) 

y y y s 7 x. ~jvi/7° p tvu ( t 

e r t-7° V^yyyy) fc^tfS 

[0 0 19] [0019] 

£7c % ^--I'^l^-Piitc 1-v 3.fi Moreover, the alkyl silane which the 1-3 vinyl 

(D ^^m^^LtzT/V^/U group connected on the silicon atom is suitable. 

y7yf£t*h&mvh?> 0 Mcfc Specifically, they are a trivinyl methoxysilane 

h l) ¥~;i<^ h*yy and a trivinyl ethoxysilane, a trivinyl (n- 

y i* % h y fe"x;n f> -V- •> y propoxy) silane, a trivinyl (i- propoxy) silane, a 
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y s h V ( n -y" p xK^ trivinyl (n- butoxy) silane, a trivinyl (sec-butoxy) 

y) i/yl/ s V V V—fr ( i - silane, a trivinyl (tert- butoxy silane), a vinyl 

7" v'yv, h !i t"-- dimethyl methoxysilane, a vinyl dimethyl 

/L " ( 11 ' ' :/ ^ * •» > v>\ h ethoxysilane, a vinyl dimethyl (n- propoxy) 

]) tfi=./u ( s e c-y" h -Y-y) v- silane, a vinyl dimethyl (i- propoxy) silane, a 

7 y , h V t? :=./!✓ ( t e r t - vinyl dimethyl (n- butoxy) silane, a vinyl 

'/ h * y yyy), f - >v i/ y dimethyl (sec-butoxy) silane, vinyl dimethyl 

/M b^^>7>, \?^;i>iy* (tert- butoxy silane), a vinyl dimethyl 

3~/u^ h^\z-yy>, methoxysilane, a vinyl dimethyl ethoxysilane, a 

tf-A' (n -/nAs-X-y) *yy vinyl dimethyl (n- propoxy) silane, a vinyl 

v - V^tW* ^vi/ ( i • y" i i dimethyl (i- propoxy) silane, a vinyl dimethyl (n- 

i£$ri/) i/yy, \f^-jVp^^- butoxy) silane, a vinyl dimethyl (sec-butoxy) 

A? (n-y'H^y) i/yy s \f silane, vinyl dimethyl (tert- butoxy silane), the 

=f)V ( s e c -y' \ ^ v j ny | <jj propy | methoxysilane, the vinyl di propyl 

y) yyy, \?—;Wyj. f-zi, ( t ethoxysilane, the vinyl di propyl (n- propoxy) 

e r t-7*h* *s* y y y) ^ sj | ane the vjny| dj propy| ^ p ropoxy ) silane, the 

/uy^^vM Y^'y'yyy^ bf vinyl di propyl (n- butoxy) silane, the vinyl di 

~>v<y^,vzc Y**y?/yX/ s propyl (sec-butoxy) silane, the vinyl di propyl 

\?=.;W^3-,v ( n-y*D^dr (tert- butoxy silane), etc. are mentioned. 

y) \f=-/vy~^^ ( i 

-y'p/K^y) yyy, tf-/u 

>s bf-^/U-^ai^/V (s e c- 
y* h ^ y) y?y s fcfn/l^c 
-/vU (t e r t -7* Y^ri/i/y 

y) , t^/^yy p tyyy h a- y 

>- 7>, k* . i/p-yy'r/ tf/Wo: h 
-V- y y y y , fc°,i> 

.-yu-yyn tvu ( i -yp/jf^r 

y) ->7y ty^i/7"0 typ 

(n-y'hdfy) yyy, tf- 

y) -/7y t^^v?y°p bVp 

( t e r t-^^yyyy) ft 
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[00 2 0] [0020] 

*mWr> l 'tiim.to.UV'Z'viifc Like the mentioned above alkoxysilane is used 
VktDT/^iJri/i/jyt LT, as the monofunctional property and the 
StexK t ft «fc 5 ftT/t' 3 df- -> y Afunctional alkoxysilane of this invention. 
^ffll/^tiS^ ^ T* «t However, one more preferable in it is a trimethyl 
Li^c9/$\ hy^yvM methoxysilane, A trimethyl ethoxysilane, a 
h*'>i/->7>', h !J ^ yvi^ triethyl methoxysilane, a triethyl ethoxysilane, a 
h^i/v-y^ MJa^/M h tripropyl methoxysilane, a tripropyl 
^v-y^ h y --cfvwa: h dr methoxysilane, a tripropyl ethoxysilane, a 
i/vy>, i- y -y t / EVM triphenyl methoxysilane, a triphenyl 
yyjy^ b y -fn t°/M b* ethoxysilane, a phenyl dimethyl methoxysilane, 
v-^y^ MJ^n tVu ^df- a phenyl dimethyl ethoxysilane, a diphenyl 
v- v/y >\ h y ^ ^ -/i^ f> me thy| methoxysilane, alkyl silanes, such as a 
'^^^ H7x^x^ diphenyl methyl ethoxysilane, a dimethyl 
yyyy^^^^^M diethoxysilane, a dimethyl diethoxysilane, a 
MV->">-7>, dimethyl diethoxysilane, a diphenyl 

^-t Kdri/>-7> s diethoxysilane, a methyl ethyl diethoxysilane, a 

y<fyM f^^y^^ methylphenyl diethoxysilane, an ethylphenyl 

^;Mf;n^^->7y/^ diethoxysilane, a dimethyl dimethoxysilane, a 
©7/^/k> 7 ^ dimethyl dimethoxysilane, those, such as a 

I ^^ 7:/ > dimethyl dimethoxysilane, a diphenyl 

^'^ 7y > v^fyi^^ dimethoxysilane, a methyl ethyl 
drv^y;^ ^y^-yi^oi h dimethoxysilane, a methylphenyl 

yyvi^TVi^ dimethoxysilane, and an ethylphenyl 
Y$ri/\/y y s ^ =5->V7 dimethoxysilane, is mentioned. 

^yl^a: b^-isi/y y, -y / -J- 

b^-yyyy, e^t^v^ 

/ h 4- •> y >\ -^yjc -/i>-v>' 

S b * > ? > , ,^ f-/b;r.-/ ;U 

$M R->V7y, ^/wy^ 
y^^ivi/^. b*y-yyyf£}f 
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[ 00 2 1] 

£ ^ yyk t b =¥ y ->y ;/ , 

^ f /t'i/x l--^ ->->-? >\ .•.!:•/- 

^'> 5 7< MV-fv'yy, :^-f-;l>'/ 

h -V- >- •> v >\ S'n i -:>Ui/:v. b 
-\- > ■> y > , V ir..-.- ./u-y^ |. i\- 
:> -> y >\ y j. a ji> isx. h -V- •> 

^ (2) -C^^ix5T^3dr^ 

7 >m , © m^g 

4 , 3 & 1 0 2 ^ftte 0 e 



[0021] 

Moreover, it can also use one the direct 
hydrogen atom connected with silicon atoms, 
such as a methyl-di methoxysilane, a methyl-di 
ethoxysilane, an ethyl dimethoxysilane, an ethyl 
diethoxysilane, the propyl di methoxysilane, the 
propyl di ethoxysilane, the phenyldi 
methoxysilane, and the phenyldi ethoxysilane. 
Next, General formula (2) which can be used in 
this invention 

The alkoxysilane whose alkoxysilane expressed 
with this is the starting material is 6, 5, 4, 3, and 
2 functionality. 



m 



[ 0 0 2 2] [0022] 

-H&5£ J2) vmZfriZ TAszi inside of the alkoxysilane expressed with 
^■»7y©H> R 7 #- (e General formula (2), r 7 is as an example of 6, 4, 
n-<D^#-e 6 , 4«r>* and a Afunctional alkoxysilane with the 
2 Wm'to) y A'- -V i/ •> y y © compound of -(CH 2 ) n-, it is bis (trimethoxysilyl) 
it LTT, 6 , y;im'litf.)Y;i' methane as an example of Allco xylan of six 
'•i*is7><DMk LTtfy (h functionality, bis (triethoxysilyl) methane, bis 
V/ M->->y/u) **y s (triphenoxy silyl) methane, the ' bis 

(trimethoxysilyl) ethane, the bis (triethoxysilyl) 
ethane, the bis (triphenoxy silyl) ethane, 1,3-bis 
(trimethoxysilyl) propane, the 1,3-bis 
(triethoxysilyl) propane, 1, 3-bis (triphenoxy 
silyl) propane, 1 ,4-bis (trimethoxysilyl) benzene, 
1 ,4-bis (triethoxysilyl) benzene. 



y (h!ix h^yy y /p) y. // 
y, tfy ( h y 7xy dryyy 
/u-) 7 y y^ ty ( h y y. hdf 
yyy/u) i^y, t'y ( f y 
^hJfv'v' y ./k) 3L y y , t'y 

( h y y -c 7 ^f-yy y/lT) ^.y 

y, l , 3-b-y ( h y y. h^y 

yy /H y°py-?y, 1 , s-t- 
y (Mi h * y y y ; y) t» d 
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S<y s 1 , 3 - f % (> 'j -7;. 

/ a- ^ y >v) /bav, i, 
4-fx(f y ? h * •> •> y /i- ) 

i , 4 - f x ( \- y 

[0 0 2 3] [0023] 

4 ^W&,<DT)V^ **si,y y<B It is bis (dimethoxy methyl silyl) methane as an 

^JiLTt^ (v=^ h^-i/^f 1 example of the alkoxysilane of four functionality 

/u^y])/u) fx bis (diethoxy methyl silyl) methane, bis 

b*is/ ^A- > y /I/) j (dimethoxy phenyl silyl) methane, bis (diethoxy 

tfx (v 5 ^ V**s7x.~ fri/ y phenyl silyl) methane, the bis (dimethoxy methyl 

>V) If J* (^hdrv/ silyl) ethane, the bis (diethoxy methyl silyl) 

•7xr/Hsy./u) *$ y s ^ ethane, the bis (dimethoxy phenyl silyl) ethane, 

(v 5 ^ h^ri/^^A^y/W) ^ the bis (diethoxy phenyl silyl) ethane, 1,3-bis 

$>> s fx (v^ h^y-^jiy (dimethoxy methyl silyl) propane, 1,3- The bis 

i/y/u-) >\ (v^ i- (diethoxy methyl silyl) propane, the 1, 3-bis 

-\- i/ y :\. :r. iv x/ y ;v) :r. >* y ^ (dimethoxy phenyl silyl) propane, the 1, 3-bis 

fx ( v:r. K^i/7xr. $/ y (diethoxy phenyl silyl) propane, etc. are 

)V) ^^ v, 1, 3 -fx (s? mentioned. 

* h^v^fVi^y^) 7°p/n 
i , 3- tx (i?3L-hdp^ 

7°P/^ 1, 

3 -If X (v?p( Y*i/7x.-}V 
is DM 7°u/<y s 1, 3-f X 
(v/-n \-^-yy -c ij/u) 

[0 0 2 4] [0024] 

2 'frfigttco 7yPn=Jr->->7 As an example of a bifunctional alkoxysilane, it 

M?ifc$\L LT S fx (^ hdri/ is bis (methoxy dimethyl silyl) methane, bis 

y/^/UyVA-) fx (ethoxy dimethyl silyl) methane, bis (methoxy 

(a; h*i/*? y-M / diphenyl-silyl) methane, bis (ethoxy 

fx r-#^i^7±- diphenyl-silyl) methane, the bis (methoxy 

fri/VM *jry, fx (-c h dimethyl silyl) ethane, the bis (ethoxy dimethyl 

**>i?7x~/]?*yy.ji,)jt#y^ silyl) ethane, the bis (methoxy diphenyl-silyl) 
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t?x(f V^ri/^t^fri/yiv) ethane, the bis (ethoxy diphenyl-silyl) ethane, 

^ tfx (.n h^r^^^f 1,3-bis (methoxy dimethyl silyl) propane, 1, 

iv'yyjv) =c?y, fx f> 3-bis (ethoxy dimethyl silyl) The propane, 1 , 

-X- > x 7 -"■ iv v- !J ;u) :r.'/y^ 3-bis (methoxy diphenyl-silyl) The propane, 

fcfx (31 fdf->v ; 7i-/i->y 1,3-bis (ethoxy diphenyl-silyl) The propane 

A^) ai^^ i, 3-t"x (^ 1- etc. is mentioned, 
dri/v^ 9Vl^y A-) -/n/^, 
1 , 3 - 1 :' -A ( -~r. h:Y-^>V ; 7- 
/k^UyW) / P / " > s 1, 3- 
tf X ( > h:\->>-y.r.--A-->y 

/k) 7*n^y, i , 3-t"x (m 

^•>v ; 7x^v'!J /V) 7°P 

[0 0 2 5] [0025] 

— jix^ (2) -r-R^g^jiiii 1 ^ R 7 is as a compound of an oxygen atom at 
ikftyot Lttt, 'MMM h^r General formula (2), hexa methoxy disiloxane, 

^^-y-m hdr hexa ethoxy disiloxane, hexa phenoxy 
^pJfty, ^7i/ disiloxane, 1,1,1,3,3-penta methoxy -3- 
^v-v^pdff-^ l, l, i, methyl-di siloxane, 1,1,1,3,3-penta ethoxy -3- 
3, 3--<>?/ methyl-di siloxane, 1,1,1,3,3-penta 

/Wi/v-pdf-f-y, i, i , i, methoxy-3-phenyldi siloxane, 1,1,1,3,3-penta 
3, 3-^y$^h*i/-3-J?- ethoxy -3- phenyldi siloxane, 1,1,3,3-tetra 
friSi/u&Vls, i , i, i, methoxy -1,3- dimethyl disiloxane, 1,1,3,3-tetra 
3, 3-^y^ ^ Y *?s- 3-y ^ ethoxy -1,3- dimethyl disiloxane, 1,1,3,3-tetra 
-/i^v-p^-^ l, 1,1, methoxy-1,3-diphenyl disiloxane, 1,1,3,3-tetra 
3, 3-^y^=. V*i/-3-y -x. ethoxy -1,3- diphenyl disiloxane, 
-^Vsv^^y, 1, 1 , 3, 1,1,3-trimethoxy -1 ,3,3-trimethyl disiloxane, 
3 -7- V 7 * h*i/- 1 , 3 1 ,1 ,3-triethoxy -1 ,3,3-trimethyl disiloxane, 
^/k^p^f-^ l, i , 3 , 1,1,3-trimethoxy-1,3,3-triphenyl disiloxane, 
3-fh7ih^y-l, 3 -v^ 1 ,1 ,3-triethoxy -1 ,3,3-triphenyl disiloxane, 
3vl^ i/pdr-y->\ l, l, 3, 1 ,3-dimethoxy- 1,1, 3,3-tetramethyl disiloxane, it 
3--r h 7/ , 3 -*yy can mention, 1,3-diethoxy- 1,1, 3,3-tetramethyl 

i^/U^yp^fy, l, i, disiloxane, a 1,3- dimethoxy- 
3 , 3-t- b 7^ h *>y- 1 , 3- 1,1,3,3-tetraphenyl disiloxane, a 1,3- diethoxy- 
i^yx^/k^i/pdrt^. i, 1,1,3,3-tetraphenyl disiloxane, etc. 
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1 , 3 - H y $ b 1,3, As a bifunctional compound, it can mention a 

3-hy^f^^->n^t >\ 3-dimethoxy- 1,1,3,3-tetramethyl disiloxane, a 

1 , 1 , 3 - h ]} h ^.v-. i , 1 ,3- diethoxy- 1 ,1 ,3,3-tetramethyl disiloxane, a 

3 , 3- MjM -/vi^i^v ij -V- -*i 1,3- dimethoxy- 1,1,3,3-tetraphenyl disiloxane, 

y> 1 , 1 , 3 - f ^ fv#-3/- a 1,3- diethoxy- 1,1,3,3-tetraphenyl disiloxane, 

1, 3 , 3 - K U 7a^^ etc. 
t-f4rV>, 1, 1, 3 - h y ;n 
A- V- 1 , 3, 3 - h 7:r.:_/U 

i?vsv*-ty, i , 3 _*?y-f» 

^ry-l, 1 , 3 , 3-rh7^ 
fvUiH'P* -y-y N 1, 3-v? 
h 4- 1 , 1 , 3 , 3 -t h 

7/ ^/Wsv^c-V-y, 1,3 

-P* b*i/-\ , 1 , 3, 3-7" 
3-^3i Kdrv^ - l, i , 3, 3 

- 7- h v :/ .r i/->vj 4- ->; :/ 

^i f W5:i^ti5 o 2 

t^ttO-fk^t/ ■£ L-Cfcfc ' 3 - 
h^f-.V-l , 1 , 3, 3-r ■ 

h^^l'S^u^-fr^ l, 
3-v^ , 1, 3, 3- 

X fy^f/^^D^rf^ 1 , 
3-v^ b*is-l, 1 , 3, 3- 

1 , 3-S*c - l, l , 3, 

3-7 F77ir:/l/y->ti^f 

[0 0 2 6] [0026] 

— ( 2 ) T\ p # 0 (Dikft At General formula (2), p is as an example of 6, 

#r?6, 5, 4, 3&,fcr>2ff 5, 4, 3, and a bifunctional alkoxysilane with the 

fl6ffi©T/U-=idf iy<n>M\t compound of 0, it is hexa methoxy disilane as 

^Jir LT, 6'iVf)l2t'i:W7';ix:irit- an example of the alkoxysilane of six 

^yyy<DMi¥Mt Lt^^t functionality, it is a 1,1,1,2,2-penta methoxy -2- 

^ h3r i/Pi/y V, ^df-f-o: methyl-di silane as an example of hexa ethoxy 
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^■i/i/i/yy, ^5-9-7 ^^^r disilane, hexa phenyl rouxii disilane, and the 

-y-Ji/yy^ SWftfficOT/v^ alkoxysilane of five functionality, a 

*^^7>(DM?fcfflk U l , 1,1,1,2,2-penta ethoxy -2- methyl-di silane, a 

1, I, 2, 2--^^ h^-> 1,1,1,2,2-penta methoxy-2-phenyldisilane.it is 

-2-^;^i/7^ 1 , 1 , a 1,1,2,2-tetra methoxy -1,2- dimethyl disilane 

1 , 2,2 -'<yy:i. h ^ i/. 2 - as an example of a 1,1,1 ,2,2-penta ethoxy -2- 
^/Vi/-/7>, 1, 1, 1, phenyl disilane and the alkoxysilane of four 

2, 2-^y?J functionality, a 1,1,2,2-tetra ethoxy -1,2- 
^;Vi/yyy s i, i, i , 2 , dimethyl disilane, a 1,1,2,2-tetra methoxy -1, 2- 
2-s<V9^Y*i/-2-y^-iv diphenyl disilane, it is a 
v^>7>, 4tlffi©7/l'3l- 1,1,2-trimethoxy-1,2,2-trimethyl disilane as an 
y-yyyoy M&fa-t Ul, 1 , example of a 1,1,2,2-tetra ethoxy -1,2- diphenyl 
2, 2-fh7^ I' A- I , 2 disilane and the alkoxysilane of trifunctional 
-i?/?-A>i?i'y>. 1, 1, 2, property, a 1,1,2-triethoxy-1,2,2-trimethyl 
2-x hy^- b*i/-l, 2-v 5 ^ disilane, a 1,1,2-trimethoxy -1,2,2-triphenyl 

1, 1, 2, 2- disilane, it is a 1,2- dimethoxy- 

f 2-^7! 1 ,1 ,2,2-tetramethyl disilane as an example of a 

~/i^>7>\ 1, 1, 2, 2- 1,1,2-triethoxy -1,2,2-triphenyl disilane and a 

fh7xhdf->.i, 2-^7x bifunctional alkoxysilane, it can 

=-/w^>7>, 3tffitt«»7/U mention, 1 ,2-diethoxy- 1,1,2,2-tetramethyl 

^*i/i/7 ytD^fcm t It disilane, a 1,2- dimethoxy- 1,1,2,2-tetraphenyl 

1, 1, 2- hy ^ :, disilane, a 1,2- diethoxy- 1,1,2,2-tetraphenyl 

2, 2 4y^f/^->7y > disilane, etc. 
1, 1, 2- h 'J.-r- 1, 

2 , 2 - h Mf/i,^?^ 1 , 

1 , 2 - h y ^ h -x~ y- 1 , 2 , 

2- N y 7x^-7-77^ i , 

1 , 2 - b U .-.r. h --\- y- 1 , 2, 

2 - h y V x:-A^y <yy y\ 2 '|1S' 

iHo7;ua -\yyy yu^A-W- 

1 , 2, 2-v 1 h7/f/^V7 
1, 2-^hdr^-i, i, 

2, 2-7h7^f^v'7y, 
1, 2-v^ 1,2, 
2-/F7 7i^;Uy->7 >\ 
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I, 2-v ; :n M-v- | , 1, 2, 

2-t hy 7 3L =-/i> t/ y 7 yf£ 

[0 0 2 7] [0027] 

&±co ( 2.) "C^<- £ ft 3 It is suitable to use the alkoxysilane of five 

T)V a -V- y y v >'(/.) ') h 5 functionality and Afunctional property among 

f t:fc- 1 tX 3 'ftliiittco -V- s* the alkoxysilanes expressed with the above 

>' v ^SrffiV v§ feliMtfe General formula (2). 

•S o ^ © ^ y id Iff p#: (3 The above-mentioned alkoxysilane and one or 

±M<VT;i-=i yyy y& £tf more kinds of one at least any one hydrolyzed 

^(DWkftMs M%8^Lfzt><D and polycondensed contain in the silica 

0 ib'Pft < t h 1/ ^1" frifr 1 MZX precursor of this invention. 

-h^-A/WS,, /JPzk^fcte A partial-hydrolysis thing is also contained in a 

^M^Mmht&ti&o m hydrolyzate. 

£ff , y y # jtijfEft; (A) tdffi For example, in the case of the alkoxysilane of 

i^bft<5 4 rn'ibt'liWT/Uc^-Vv- four functionality used for silica precursor (A) 

y y y<DWi%< 4 ^c/)T/u.jA : That by which all four alkoxy does not need to 

y<Dir-<X tfMTkftM &tiX V * be hydrolyzed, for example, only one piece is 

Z < ^ #ij x. { 1* l |i fc it hydrolyzed, one by which two or more pieces 

fcMftM £ tiT ^ 5 & <£>> 2 are hydrolyzed, or these mixtures may exist. 

msx t tmy^Mm nx v * s t 

CO, & 5 V ^ f i r tb 4 © M-nfej^ 

[0 0 2 8] [0028] 

£ fc , ^^0^ iziotl %>yy %m Moreover, with the polycondensate which it 

WW- (A) ic-^W i'SiL^ilitrt u- contains in silica precursor (A) in this invention, 

#)<tii, y y * wMW- (A) co the silanol group of the hydrolyzate of silica 

MA^M^(Dy 7 y — /ug^H precursor (A) condenses, and it forms a Si-O-Si 

£L'TS i-O-S iSi^£JlM bond. 

Life, t (DXfo5fc, yy /~- ;y All silanol groups do not need to be condensing, 

S^-r^T^LT^5.£^« and although one some silanol groups 

ft < > — -gB©^"/ — /fc3&5&*#§ condensed differs from the condensed degree, 

-^ tTtfeCQ, ^^©^^^ft it expresses a mixture etc. 

oti^t)(7.) o ?i^t> ft ^ & m 
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[0 0 2 9] [0029] 

* 5§ If J CD &3rftj$4fe [zfr& h Z> 4, 5, and 6 among the alkoxysilanes by which 

y y # m.igf* B ± ffl — $£5S the silica precursor contained in the application 

( 1 )> — Hx^ ( 2 ) V 3 M £ ti 5 composition of this invention is expressed with 

7 >v ri rY- -> > v > ^ co -) , 4 , above-mentioned General formula (1) and 

5, 6tM\^(DT/P^^-yyy General formula (2) - it is the characteristics to 

y<§ ri] jfe-J* -5 fi^iJK-T- £ 1 > be included to the sum total of the silicon atom 

2 , 3 'lY'Mht'l-: r A -V- V •>• y > originating in a functional alkoxysilane etc. and 

%<s \UM-j ^B.M)i]i {■ t ©#lr the silicon atom originating in 1 , 2, a trifunctional 

id^J-LT, 1, 2 V 3i*|gftT property alkoxysilane, etc. 1 to 50 mol % of 

/^^•>i/7yf:trttt§l silicon atoms originating in 1, 2, a trifunctional 

1~50 ^ £ property alkoxysilane, etc. 

5„ L Preferably it is 5 to 30 mol %, more preferably, it 

< it 5 ~ 3 0 i 19 is 10 to 30 mol %. 

L < (i 1 0~3 0 : E/i' o /ot*fc Since the mechanical strength of a thin film will 

5o 1 , 2, 3 tfittT/l^ fall if the dielectric constant of a thin film does 

v^y^fCEfeUfc-f S^HJKi^v not fall and it exceeds 50 mol % on the other 

1 ^^%*^-efi#J]g<7)ifc^ hand if the silicon atom originating in 1, 2, and a 

^^Tft h ftl^ U — ^ 5 0^ trifunctional property alkoxysilane is less than 1 

A-% 5 t m f Z(nmWttVt mol %, it is not desirable. 

[0 0 3 0] [0030] 

P^h *3§PJ3</> l , 2 3 flbti In addition, it is as an alkoxysilane of 1 of this 

(DT/^^yyyyt LT, 5t invention, 2, and trifunctional property, like the 

x&Lfc i 5 ^7/Va^>'-/7i / mentioned above alkoxysilane is used. 

ftffl v ^ S>*i3#, ^cd ^-e <£ 9 However, one more preferable in it is a trimethyl 

0$. U^tfv h y / -/vkr. h ethoxysilane and a triethyl ethoxysilane, a 

y s h y df- tripropyl ethoxysilane, a triphenyl ethoxysilane, 

i/i/y h y -fn tVi^ h df- a phenyl dimethyl ethoxysilane, the alkyl silane 

yy?y s V y y^=.;v:r. ^ wn j cn three alkyl groups or an aryl group 

yyjy s y ^~ji>i? y-^/v^ connected with silicon atoms, such as a 

Y^yyyy^ *Jy ^~ivj.=f- diphenyl methyl ethoxysilane, directly, a 
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^^(C, iji'/i/lv L ft >? 

At, ]••/,•:«-/' y - ■^m^rd-Uz 



dimethyl diethoxysilane, a dimethyl 
diethoxysilane, a dimethyl diethoxysilane, a 
diphenyl ■ diethoxysilane, a methyl ethyl 
diethoxysilane, a methylphenyl diethoxysilane, 
the alkyl silane which two alkyl groups or an aryl 
group connected with silicon atoms, such as an 
ethylphenyl diethoxysilane, directly, and the 
alkoxysilane which one alkyl group or an aryl 
group connected with the silicon atom 
mentioned above directly more are mentioned. 



[0 0 3 1 ] 

y^^/V tf =-/V 3L h 3f i/ y 

h -V- */ y J -y/v i/ y /u) ^ # >• s 

^) >\ fc'X. (ac h df i/i? 
^ fvUv-y /P) f x (.x 

b ^ y py n. :.- /U >' i; /L-) :u// 
^ 1, 3 -If* (;r. Mri'v 5 

^ iv y y /u) -/u/ iy i 

y /P) ^nAy, 3 - 5?rc |> 
*y- 1 , 1 , 3 , 3-fh7^f 



[0031] 

Moreover, it can also use one the direct 
hydrogen atom connected with silicon atoms, 
such as a methyl-di ethoxysilane, a dimethyl 
vinyl methoxysilane, and a dimethyl vinyl 
ethoxysilane. 

Furthermore, bis (ethoxy dimethyl silyl) 
methane, bis (ethoxy diphenyl-silyl) methane, 
the bis (ethoxy dimethyl silyl) ethane, the bis 
(ethoxy diphenyl-silyl) ethane, the 1, 3-bis 
(ethoxy dimethyl silyl) propane, 1, 3-bis 
(ethoxy diphenyl-silyl) Propane, a 3-diethoxy- 
1,1,3,3-tetramethyl disiloxane, a 1,3- diethoxy- 
1,1,3,3-tetraphenyl disiloxane, it can use 
conveniently a 1,2- diethoxy- 
1,1,2,2-tetramethyl disilane, a 1,2- diethoxy- 
1,1,2,2-tetraphenyl disilane, etc. 
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A- >' - I , 1, 3, 3 -7 h v y 
a: -/u&i/u i, 2- 

v ; - r - h * J , 1 , 2, 2-7 
h v / ->'•>- v >\ 1, 2- 

hdfy -1, 1 , 2 , 2-7 



[0 0 3 2] [0 032] 

Ztib<D'p-?mzmiZL^T/u As an especially preferable alkoxysilane, a 

a + ^yiLT, Ny^7 trimethyl ethoxysilane, a triethyl ethoxysilane, a 

/urn hdr^^/^y, f> y ^^-yu tripropyl ethoxysilane, a triphenyl ethoxysilane, 

^h*isi/7>, h ]) ~f n tVW a phenyl dimethyl ethoxysilane, a diphenyl 

^ h + 7 h V V -s. methyl ethoxysilane, a dimethyl diethoxysilane, 

^ b^-iy^vy^ 7 s..szfo& /. a dimethyl diethoxysilane, a diphenyl 

h^->v-/^ s 7':/:. - - diethoxysilane, a methyl ethyl diethoxysilane, a 

/up<7/^ h^^7V, W methylphenyl diethoxysilane, and an 

f-Arit^Y^sirry^ ^7 ethylphenyl diethoxysilane are mentioned in 

/^^if^7>7>, ^7ir. these. 



[0 0 3 3] 

8fHB#:£flSl#H--5 - <b <b , 



[0033] 

Controlling the silica precursor as mentioned 
above in this invention, and the specific organic 
polymer which it mentions later and the porous 
silica thin film which a dielectric constant is 
remarkably low, and a modulus is high, and a 
degradation gassing furthermore likes with 
combination with an acid and which is not are 
obtained. 

The polyether block copolymer (it mentions 
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*S cfc « > Oitl^fr«C J; o 
J> 5 ^£@»«^2 ~ 3 

o mm%mm l < , 

[0 0 3 4] 

-(b) i;o^xiPjf -5 o 3= 
T T?ffl ^ 5 n t # # s 
y (d oh, y'u y ? 
=»#y — ic o ^ -c tfc ^ 5 



later) of controlling such silica precursor in the 
specific range, and this invention, and 
combination with an acid, a porous silica thin 
film with a remarkably low and dielectric 
constant and a high modulus is obtained. 
It can express the content of the silica precursor 
in the application composition of this invention 
as total-solid concentration. 
It is based on the film thickness of the insulating 
thin film which it makes into the objective so that 
it may mention later, and as for total-solid 
concentration, 2 to 30 weight% is desirable, and 
excellent also in storage stability. 



y n y f =t m y -?—X\ -/ n y 

tmmmm 1 ~8 <mmm& 

&m <oml mit -f -s -turn y 

So 



[0034] 

Next, it demonstrates organic polymer (B) in 
this invention. 

It demonstrates a block copolymer among the 
organic polymers which can be first used by this 
invention. 

When converting this organic polymer into a 
silica thin film with a porous coating film by the 
heat baking processing which is mentioned 
later, the thermal decomposition temperature is 
low, and it is the block copolymer which is 2 
elements or more of a linear or branch with a 
moderately good compatibility with the silica 
precursor and a silica, and a block part is the 
organic polymer which makes a repeating unit a 
C1 -8 linear and annular oxyalkylene group. 
It includes 60 weight % or more of this 
block-copolymer unit in one polymer chain. 
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[ 0 0 3 5 ] [0035] 

£ C X\ mMmmm&MfX* Here, the block copolymer which a compatibility 
h& tn, Xmivrnm-fZ ? uses by this invention moderately as it is good 
n^n^ij-^ is V jJwi says what has good affinity with the silica 

V % t $)Wmm> precursor and a silica. 
t><D<DZ t %W% M# Moderately, the phase-separation state 
ommm^mm^m^^ between the silica precursor and a polymer is 
i/VjJmmfrttfV-?~W controlled for both affinity as it is good when a 
^mmmmmm ^H, % block copolymer is extracted from a silica in a 
<m<DTMX*7u y >; .,-7 ;K y - 7 subsequent process and a porous substance is 
ft v y t> i>> hW. § £ htlX £ formed, there is no hole with an extremely major 

also tt/hSfc pore size, and a pore size 
At&Sfcfi/J^frTLfi^o becomes uniform, therefore, the surface 
ft^&<, Hm^~\z.t£Z,<D smooth property of the obtained thin film 
T\ % h n tz. m m (D m \ft '7 iff* improves further. 

3*£ h i^ltS-U Safcttffil Moreover, it also becomes higher a mechanical 
ft < &5„ strength. 



[0 0 3 6 ] [00 36] 

mW)K-/*>y?^tf!)-v-t As a detailed block copolymer, a 2-element 
LXIX #y^uy?])=i- block copolymer like polyethyleneglycol 
/Mx s y '/I-' tfvv^y n- -/K polypropylene glycol and polyethyleneglycol 
jff y ^ u y ^- -/W/Jfy ^ polybutylene glycol and also polyethyleneglycol 
fi/y^y 3 ^©i5^2i polypropylene glycol polyethyleneglycol, 
7 0^^i)v^ polypropylene glycol polyethyleneglycol' 

y ^ vy ? y n -H.^-Ky-/n polypropylene glycol, polyethyleneglycol 
fc U ^ * y 3 y rr '7 L polybutylene glycol polyethyleneglycol, etc. 

* y = ,-tfy tr u ^ A polyether block copolymer like these linear 
V ^-/Mfy^^^-y 3 _ ternary block copolymers is mentioned. 

V ~7°£> ^Vysfy Furthermore, it is desirable that at least three of 

*y^ ,^y ^w-tfy <? the structure which at least 3 of the hydroxy! 
f^^!)3-^y X fvy groups contained in the sugar chain 
^) ^ - ^ y <r>mmo^ Jl represented by a glycerol, an erythritol, a 
7o^n*'!J T -©^^ pentaerythritol, pentitol, the pentose, the hexitol 
y f j^*^^^- th e hexose, the heptose, etc. and a polymer 
frmfhtiZ, £ib{^ // 'J -k chain connected and/or the hydroxyl group 
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^^y ^ y 1* — ,^ ^>-f- f._ 

3 o t-tfV's-mmhft Lt^m 
u \, MtfcmatftmWKD '/ y 

ir n - /u>K y ,i: -j- u >• y y 3 — 
/I-/!' y :/u t° I'- y ■'/ y zi--/u s 

a: y x y h — /hk y xf v y y 

y ^jjf y y°p tfu-yy y a 

— /n#y ^yyy y a— /l/ft 



contained in a hydroxyl acid, and carboxyl 
groups are the structure which the 
block-copolymer strand connected. 
Specifically branched glycerol 

polyethyleneglycol polypropylene glycol, 
erythritol polyethyleneglycol polypropylene 
glycol polyethyleneglycol, etc. are contained. 



[0 0 3 7] 

— -r/i.-;- h— % r 7 fc* h 
y , y/i-y h — x s xy u--x, 

F-X, -ry/ — x, #y 
y h- -X, x^u-X, df-y 
/H.i--x, 7;Pn-X, y >K— 
X, y/W>.jf— x, dr v-n — X\ 
T^tV-x^ y^ h-jx, 

X^rXhP — X, ^/Un^y ^ 



[0037] 

As a detailed example of the sugar chain which 
can be used also except the above-mentioned 
sugar chain, sorbitol, a mannitol, a xylitol, a 
threitol, a maltitol, the arabitol, lactitol, an 
adonitol, a cellobitol, the glucose, the fructose, 
the sucrose, a lactose, the mannose, the 
galactose, an erythrose, the xylulose, an 
allulose, the ribose, sorbose, the xylose, the 
arabinose, the isomaltose, a dextrose, the gluco 
heptose, etc. are mentioned. 
Moreover, as a detailed example of a hydroxyl 
acid, a citric acid, malic acid, tartaric acid, 
gluconic acid, glucuronic acid, a gluco heptonic 
acid, gluco octanoic acid, a threonine acid, the 
saccharic acid, a galactonic acid, the galactaric 
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L :w/^.ym, V y - / 



acid, the galacturonic acid, the glyceric acid, 
hydroxysuccinic acid, etc. are mentioned. 



[0 0 3 8] 

?K y A'- v-.-r. -7- is y x v' F y yu 



[0038] 

Furthermore, it can also use linear that it is 
higher aliphatic / alkylene-oxide block 
copolymer which carried out the addition 
polymerization of the alkylene oxide to the 
aliphatic higher alcohol in this invention. 
A polyoxyethylene lauryl ether, a 
polyoxypropylene lauryl ether, polyoxyethylene 
oleyl ether, polyoxypropylene oleyl ether, 
polyoxyethylene cetyl ether, polyoxypropylene 
cetyl ether, polyoxyethylene stearyl ether, 
polyoxypropylene stearyl ether, etc. go up 
specifically. 



[ 0 0 3 9 ] [0039] 

±IB©7' p -y V a jK y -?—MV& Although the above-mentioned block-copolymer 

.Ktt#ic|^£ ts i'htj: 1 ^hkm& terminal group in particular is not limited, it is 

ft Cfe, mmt:>.kxmV<0)Y desirable that they are a linear and an annular 

yt^i^-Tvi^ T)V*)Vx. alkyl-ether group, an alkylester group, an 

*ry>g, T>\>%)VTx KS, alkylamide group, an alkyl carbonate group, a 
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T/i- -\- 'i -Jj—T^r^.- • fvjj^ tyi, urethane group, and the group by which 
9 y'Mlo h V TtV^-iVi/ ]) trialkylsilyl group modification was carried out at 

t the beginning of a hydroxyl group. 
0* LV\ Mjm\<jy<%AuUhW/) If 1 weight % or more of quantity of the block 
<p (D7* p y-$ 3tf ]) ^ — © Jt copolymer in the application composition of this 
lXFi'x$.'<Z) '/n >/ =i ;K invention is contained to the polymer whole 
!J -e- -iU^coTTH/lf l> -v— £rfi quantity including organic polymers except for 

11 the block copolymer which it describes below, 
S#tSi: , ^3S-.!!ltf> the hygroscopic property of the porous silica 
W)k^ — JX'fo Z&IL&i/ V jj thin film which is one of the effects of this 
WMomMfk&Wls < $VM £ invention will be controlled remarkably, and a 
fly $t>fcXi&\<^ifcWM0ftj^ very low dielectric constant will be attained. 
$c£ti<5 0 lMm%M^Xh6 The effect of this invention does not express 

that it is less than 1 weight%. 
t\ J: LV^frfifi 51 A more preferable content is 5 weight % or 
*%-£A±-e&5 0 ££>K:£F*L more. 

<fil 0fi%^±'efc5 o Furthermore, preferably it is 10 weight % or 

more. 

[0 0 4 0] [0040] 

*3§93 33^ T ffl V ^ k ft 5 #H The organic polymer used in this invention is 
* g y li±|E:/ p y ^ 3xK y other than the above-mentioned block 
IJWM^v #lf&-;ft/5 /K y ~e copolymer, it is more effective in the polymer to 
— M *° y ^ — ^ © # & < £ contain being a polymer in which at least 1 
fc-— o^^jffi^S^ y- terminal group of a polymer terminal group has 
f .£ *t ■ L T \c >F g# & g % a chemically inactive group to the silica 
-v— "F*5i.l !5 i precursor. 



^£#^ £ 0 BPfeicO/Ky That is, by using this polymer together with a 

^yuy^/zi 7t° y bWE^t block copolymer, an organic polymer is more 

<5 i t ct 5 , ^ y easily removed from a silica / organic 1 polymer 

y ^-S^fr'Sil^^^/K y composite-body thin film. 

^ i 9 £-;h/5 0 At least 1 terminal group of the polymer terminal 

WT^fPJi-ffl^S^ ..ijjs.-c group which can be used for this invention 

^* & /K y < t demonstrates below the polymer which has a 

h — o.O^-jjS^^5 v y # ffffg|fc chemically inactive group to the silica precursor. 
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6 ^ y -r- \z. o ^ r 1" 

•So 

[004 1] [0041] 
£?jlft*Ky As a suitable polymer terminal group, a 

B\ /^Sfci~8coM^> ft branched and annular C1-8 linear and 
b&Wio X m%lktfyr;u*/u^- alkyl-ether group, an alkylester group and an 
T^Ms /' 'I'-Y/i^-x T/u& jj alkylamide group, and an alkyl carbonate group 
£TfTjV*/vr i KEs T/V% are mentioned. 

/^-/jf^- htfhti And the principal chain skeletal structure of a 

5 0 -irLT, ;K y v— cD:£$$# polymer is not limited specially. 
«itf2#SiJlte&ft 6 However, they are a polyether, polyester, and a 

&V^\ I^tLT^yx- polycarbonate as an example, a polyanthus 
* y ^*?vK # y hydride, polyamide, a polyurethane, a polyurea, 
^-K #0yWFf>f a polyacrylic acid, polyacrylic acid, a 
H\ /Kyr? K, *°y polymethacrylic acid, a polymethacrylic acid 

^y^7\ /K y y /i^, ester, a polyacrylamide, a polymethacryl amido, 
tfVTfV/W^Xv 1 ^ ^y polyacrylonitrile, poly methacrylonitrile,' 
^^V^m, XV polyolefin, a polydien, a polyvinyl ether, a 

®>^tvK # y $ polyvinyl ketone, a polyvinyl amido, a polyvinyl 

K, jK y > * * y /vr 5 h\ amine, polyvinyl ester, the main polymers which 
y r ? y p = h y /K # y ^ it has as a structural component are mentioned 
^yp^hil/K *y^l/7^ in the polyvinyl alcohol, the polyhalogenated 
^/K^yx^ iKH^x vinyl, a polyhalogenated vinylidene, 
-7-/K ^!)f'-/i/^Ky v jK polystyrene, a polysiloxane, polysulfide, a 

K polysulfone, a poly imine, a polyimide, 

$ >\ Jffy k"-/i/-X7/K *K celluloses, and these derivative. 

ywbt'^/K My satisfy it 
#?y*/i-*>\ Tjfy-r *° 

y-Y $ h\" ir/Pp— *3«tUt 
- ti t> CO £ 3H 5 
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[0 0 4 2] [0042] 

C i% h cr> 7ii y -r - <r> flggg -e it is sufficient to use the copolymer of the 

feStyv-iflU^itft monomers which are the structural units of 

^ ^^mHT&^t- J 'V- k these polymers, and a copolymer with other 

<B&&-£-&%M\< V T t> M\ M monomers as desired. 

fc'{|'lf,;K 'J -v- -ci. | Mfre J r > 2 Moreover, an organic polymer may use 2 or 

ISKflftil] ttfe Xm\ ± more types together also a 1 type. 

fcfc># y v-or|j-ci)»ll:ffl One is suitably used among the 

^btiZhV iZ)Mm&J& M J; o above-mentioned polymer, it loses by heat 

Ttfi^ L^Lftw^ ^ ftfefc® baking processing and converts into a porous 

l r 'ti%J~?^i'Z>s JfM*# y silicon oxide easily, they are the main polymers 

:r " " 7vL ^ _-t_.x-7/K which it has as a structural component about an 

mmmtf ] )%~-7$^- K M aliphatic polyether, aliphatic polyester, aliphatic 

^!)7y/^K7fK^ polycarbonate, and aliphatic polyanthus 

5#!fi£fi£#(b-t5fc#y-^-T- hydride. 

<5o 

[0 0 4 3] [0043] 

-hfE*° y -7 — tt-jpfflt^-ifeoT There may be the above-mentioned polymer 
t>, »»/^y-7-(D)iS#T'fe independently or mixing of two or more 
o X h <£ V V £ fc*K y polymers is sufficient as it. 

mit, -Jfmmm)y^*mt£hte Moreover, the principal chain of a polymer is the 
^mmx\ ±mmo)im<nm range which does not impair the effect of this 
9 M L mti: Ztfi-Ztf y -7 -f{ invention, and may contain the polymer chain 
£rtA/-et,^c i>M\ WW co which has repeating units as desired other than 
fl§ 2£ *° y -r. - -7 /t , co^,i) c u 1, the a bove . 

;t»l;cfu^ij 3 | n a p rinc j pa , cnajrii gs gn examp|e Qf the 
/K # y /I / t'u> / y -i- • aliphatic polyether of this invention, the at least 
;K ^y^y^^v^y 3- one terminal can mention alkyl ether, an 
/K ^ y h y /f vy^ n- alkylester, an alkylamide, and the thing formed 
/K Wrh 7 ^W3 into the alkyl carbonate with the alkylene 
XV^<y?/7-U>yy glycols, such as polyethyleneglycol, 
*"U^t^fi,y^ polypropylene glycol, polyisobutylene glycol, 
y. 3 -/p, 4f y i/^f-dr y 7 polytrimethylene glycol, the polytetramethylene 
XV Zff> 7 /u* glycol, polypenta methylene glycol 
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polyhexamethylene glycol, a poly dioxolane, 
and a poly dioxepane. 

The group of ether, ester, an amido, and a 
carbonate may be carrying out the direct 
chemical bond to the repeating unit of the 
polymer terminal, and even if it has connected 
together through an organic group, it does not 
care about it. 



[0 0 4 4] [0044] 

fiftMmtf V ^-x/WcOt^^^ As an example which etherified the terminal 
^-^sHtLtzMk LXit, _h group of an aliphatic polyether, what used at 
fBT/^^v^y^-/HS©/> least 1 terminal of the above-mentioned 
fc< t i>~-o®mi®$:Wz.l'£/ alkylene glycols as ether by a methyl ether, 
-Tvt^ —r;v ^ f/Lx ~ x /K ethyl ether, propylether, a glycidyl ether, etc. is 
^Dt>x- r/K mentioned, they are polyethyleneglycol 

x-r/^^fx-f/^t/: monomethyl ether and a polyethyleneglycol 
tO^mfhti, mmmm dimethyl ether specifically, for example, a 
x.«\ ^y^^i/^^y -t^ polypropylene glycol dimethyl ether, a 
^/^f/L-x-x;^ y^D^ polyisobutylene glycol-di methyl ether, the 
.-n--/i-v^f-A--r. -7 polyethyleneglycol diethyl ether,' a 
/K ^Il/ptV^y^ polyethyleneglycol momoethyl ether, 
v^^vi^-r/K *'y ^ yy* polyethyleneglycol 
^l^^^ij n-,^^,^- polyethyleneglycol 
tVK 7t° y --r-^-i/^i/y polyethyleneglycol 

/K /K !i J- U y \) zi—ji,^ 



if y -L—iv^t ; 7'f^x-f 



dibutyl ether, a 
monobutyl ether, a 
diglycidyl ether, a 
polyethylene polypropylene glycol dimethyl 
ether, glycerol polyethyleneglycol trimethyl 
ether, pentaerythritol polyethylene GURIIRU 



tetramethyl ether, pentitol polyethyleneglycol 
pentamethyl ether, sorbitol polyethyleneglycol 
/K ^yxf^^'ijn-;^ hexamethyl ether, etc. are used especially 

7 y i/^x-x/^ jtfy^ preferable. 

uyt'V 7°p t°uy?}) 
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/J'y -t. ky^li 3 -yp f> y ^ 
-/M* y m^- y — 

— /V/ft y i^l/y^ y 

#-.t L</ljv^r J n<s,. 

[0 0 4 5] [0045] 

^•y|fti(via:x x/^^^ojj^ll/;^: As aliphatic polyethers which have ester group 
*° 9 ^—^^Mt LXU, MB in the terminal, what made at least 1 terminal of 
Tsv* uy^y &r-A4&®fr:% the above-mentioned alkylene glycols an 
< t t-ocQ*^^Mxf±\ # acetate ester, propionic-acid ester, acrylate, a 
j&x. x f;K 7° p fc°:^>^:n x methacrylic ester, and benzoate is mentioned. 
tvK 7 ^ i Moreover, one formed the terminal of the 

99 y /kix^f/i', alkylene glycols into the carboxy methyl ether, 

-r.^y-/ut LtzhVtet'tfmf and alkylester-ized the carboxyl group of this 
bti<5o ~£tc, 7 y terminal is also used suitably. 

# 3f vvl^ £ 7 x 

tl/<5o 



[ 0 0 4 6] [0046] 

£-#*Jiaimtt\ JKyx^> They are a polyethyleneglycol mono acetate 

> r/ y :'--;H:7fi1txx 7 ester, a polyethylene glycol di-acetate, a 

/K ^^fvy^Ua-;^ polypropylene glycol mono acetate ester, a 
BIS&xxtvK ^ y rntV polypropylene glycol di-acetate, polyethylene 

m glycol-di benzoate, polyethyleneglycol 

ztf.y V* ij t: 0 di-acrylic-acid ester, a polyethyleneglycol mono 

gfca^TvK ^yxf vv^y methacrylic ester, and polyethyleneglycol 

=--/i'S^S»^*fvK dimethacrylic-acid ester specifically, for 
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y -i- 1- y y '/ y 3— # y 

y --/we j ^^-r.x 
v 5 ^ y /^^^r/u-, *°y 

* 7vk /K y y P t° I/ y y n 

y ^/if y^^u-^^y ^-/u (, 

h — /utf yxfi/y^ y ^ 
— /ptK y -i- u > ^ ij xi— 



example, polyethyleneglycol bis carboxymethyl 
ether dimethyl ester, polypropylene glycol bis 
carboxymethyl ether dimethyl ester, a glycerol 
polyethyleneglycol tri acetate ester, a 
pentaerythritol polyethyleneglycol tetra acetate 
ester, a pentitol polyethyleneglycol penta 
acetate ester, a sorbitol polyethyleneglycol hexa 
acetate ester, etc. are mentioned as a desirable 
example. 



I 0 0 4 7 J [0047] 

5$ffitT5 K&£f?oj|ifl£J£/j? As aliphatic polyethers which have an amide 
y 31 """^MK <b LTfi, ±Eco group in the terminal, it forms at least 1 terminal 
T^vy^f y =-/MB©#fc of the above-mentioned alkylene glycols into a 
< i &-o£)5f?#S£7J,u#>^ carboxy methyl ether, the method of amidating, 
y fjVzL— x/WtU -t-^fei: after carrying out amino-group modification of 
T * 7 ' KftfS^fe, t Kp^t the method and hydroxy terminal which it 
^MW«^T $ / littLfc fo £ amidates after it etc. is mentioned, specifically, it 
\z.T% f£?&m is polyethyleneglycol bis (carboxymethyl ether 

If bin, AIMtoi, ^y-^-J- dimethyl amido), polypropylene glycol bis 
Uy^D n-;nf^ (jfc.yutfsfr (carboxymethyl ether dimethyl amido), 
f-As^—T-j^J* <fti,T ^ polyethyleneglycol bis (carboxymethyl ether 
K)^y/Dfuyfy^^v diethyl amido), glycerol polyethyleneglycol tri 
tf* (^/PtK^v-^^-c-^ carboxymethyl ether dimethyl amido, 
^jVT % Kh*i?y a. ^f-v pentaerythritol polyethyleneglycol tetra 
1^ y ( jj iv >i< :\- y carboxymethyl ether dimethyl amido, a pentitol 
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ITHOiyiSCIISi 



^ -T- m - ->- v x iF- /U- T 5 polyethyleneglycol penta carboxymethyl ether 

K) , V V^yytf y ;n-r- uy y dimethyl amido, a sorbitol polyethyleneglycol 

y |> y i]ju 7 £-\>st hexa carboxymethyl ether dimethyl amido, etc. 

.-u - - 7 - / -jyur x K , > are used suitably. 

# a; 1J x y f. - -/M* y ,-r. U- ^ 
^/V x— y-jV-Jt ~J-iVT 5 h\ 

f h —/Vjfs y a:^ y 3 — 



[0 0 4 8] 



//y _-7- /ufi^v>^< i t>— o 

df-i/zKy ^^u>-^y =i— ,1^ 
y$ V y*.v t° u y {? y 3 — /p % 

/I"^ 3r V'/tf V X l> >" y" y a — 

Si- »> i-- ? > )&\> h y -//Mvu 
t 5„ h y T/Wdf-yPv' y vu^fi 



[0048] 

As aliphatic polyethers which have an alkyl 
carbonate group in the terminal, the method of 
attaching formyl ester group to at least 1 
terminal of the above-mentioned alkylene 
glycols is mentioned, for example, specifically, 
bis methoxy carbonyloxy polyethyleneglycol, bis 
ethoxycarbonyl oxy polyethyleneglycol, bis 
ethoxycarbonyl oxy polypropylene glycol, bis 
tert- butoxy carbonyloxy polyethyleneglycol, etc. 
are mentioned. 

Furthermore, it can use the aliphatic polyethers 
which modified with the urethane group or the 
trialkylsilyl group for the terminal. 
In trialkylsilyl modification, trimethyl-silyl 
modification is especially preferable and this 
can modify by the trimethylchlorosilane, a 
trimethyl chloro silyl acetamide or a 
hexamethyldisilazane, etc. 
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^ p e i/7 >-^ j> y ^ -7-4^ p 
> ' >' -V ^Ti? h 7' x K £ fctt 
^+>^ i r/u v 5 v 9 if > * Hie J: 

[0 0 4 9] [0049] 

!J .-rxif/Koj^ LT As an example of aliphatic polyester, they are 

fS, tf'y 7'V =>V K; tfV%-J" the polycondensate of dicarboxylic acid, such 

i'y l->\ /K'J h ' /<uy f> as the polycondensate of hydroxycarboxylic 

y|©tKe*v'*M^ add, such as a poly glycolide, a 

7 ? h X&fflMlMZ polycaprolactone, and a poly pivalolactone, the 
teJiXftf}) ^7- is ring-opening polymer of lactone and a 

h , jJ? y if ^ polyethylene oxalate, a polyethylene succinate, 

— h^V^T-uyr^—h, a polyethylene adipate, a polyethylene 

xf i/yt/^- K sebacate, a polypropylene adipate, and the 

7°p l^i/^Tv^- K y ^ polyoxy diethylene adipate, and the alkylene 

^■iyi/^-f-h-yr^—h^-^ glycol, and the ring-opening copolymer of 

v^vi^V®? t T/v* u> t? V epoxide and an acid anhydride, comprised such 

■ '--A-t</)<km<>m, that it can mention what modified with an 

^tf^yrkMM7kmk<DfMm alkyl-ether group, an alkylester group, the 

^IqfeT'feot, y alkylamide group, the alkyl carbonate group, the 

£ <>—- 3©*JSBcT/i' urethane group, and also the trialkylsilyl group 

*/i^-7Vi^ N r /U :Y" /i^n-..x to at least 1 terminal of this polymer. 

vS£ i-^' ct h y r/u-wi^ y 



[0 0 5 0] [0050] 

Mfrlfrtfy h©=09t As an example of an aliphatic polycarbonate, it 

LXit s ±HW#k LXtfV a: can mention polycarbonates, such as a 

^ K ^yyp polyethylene carbonate, a polypropylene 

tn^-jfr—jJ^—K -fsV^y carbonate, a polypenta methylene carbonate, 

V K j#y and a polyhexamethylene carbonate, as 



10/18/2004 



49/90 



(C) DERWENT 



^-f- / f- uyx—7$j-,~ h*$ principal chain part, and can mention what 
<7>tK y h lr#(f a r modified at least 1 terminal of this polymer with 

bfcXt, .jR^-y -v— an alkyl-ether group, an alkylester group, the 

alkylamide group, the alkyl carbonate group, the 



[0 0 5 1 ] [0051] 

0M2i#y T^W K9-f K<£> As an example of an aliphatic polyanthus 

Mi: LXlt, ^kMifrt LXtf hydride, it can mention the polycondensate of 

y -v p n/i/^-^ H\ *K-U T v 5 dicarboxylic acid, such as a poly malonyl oxide, 

aK^/u^i/ H\ /Ky tV p -T a poly adipoyl oxide, a poly pimeloyl oxide, a 

v- f-\ /f? y A'<\:i i jv-A poly suberoyl oxide, a poly azelaoyl oxide, and 

^r'y K, ^^7^7^ /k^df- a poly sebacoyl oxide, as principal chain part, 

aKy-fe^n^ /u-^j-^e/K and can mention one modified at least 1 

^c/> # )} /M; ymoim Sf/) & terminal of this polymer with an alkyl-ether 

fetf5££rt*X?^ ^#y7r— group, an alkylester group, the alkylamide 

©*i»#< £ *>— o©*SBicr^ group, the alkyl carbonate group, the urethane 

■A-;u^.—y /v& s T/VAr/v=L^ group, and also the trialkylsilyl group. 



T/V*;i>T% K2s, T In addition, the alkylene glycol refers to the 

jVSr^jj — hm, *>u# dihydric alcohol obtained by each replacing two 

tCiiH TjV^jvi/ y hydrogen atoms which it has not connected on 

fr&Q&fe. £ fitz t> <Z) £ W 5 the same carbon atom of a C2 or more alkane 

r-i:iSt?§5 0 ft, T/kdrl/^ by a hydroxyl group. 

^ y a — £ (i^^fc 2 £l±(D Moreover, dicarboxylic acid refers to the organic 

T j^ti y<DW\~^W^±\^ acid which has two carboxyl groups, such as 

£■ LTl^fc^ 2 fS.CD**J^^ oxalic acid, the malonic acid, a succinic acid, 

eti^TK^SfcSmLT the glutaric acid, adipic acid, pimelic acid, 

Ubflft 2i7 /l^a — £ .It suberic acid, azelaic acid, and a sebacic acid. 

vpyi, a^^Bfev yw-jv 




urethane group, and also the trialkylsilyl group. 
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osK y ?-(17'p : y ^ rj >jf y - ? 
pd r vvlJ.Coo •) fe><£>4>& < t 



[0052] 

Moreover, the terminal group of this invention is 
since it is good specially it is compatible in the 
silica precursor, the branched-polymer way has 
in the molecule more many terminal groups now 
and is desirable as polymer form. 
If a branched polymer is used, when a 
compatibility improves, the uniformity of a silica 
/ organic polymer composite body will become 
still better, as a result, since the surface of a thin 
film improves further, it is more preferable. 
The polymer with the above terminal groups 
does not care about the structure connected 
with at least three of the hydroxyl groups 
contained in a sugar chain like a block 
copolymer at all. 



[0 0 5 3] t oo53] 

Sfc, *mWX«t^ #^f*Jtc> Moreover, it can also use the organic polymer 

fc< t h~-o<Dm^m^m which has at least 1 functional group which can 

g&W-T&Wa^ y polymerize in the molecule in this invention. 

rco,fc if such a p oiy me r is used, a reason is not 

y *-*m^Zk, mmmm> certain, but the strength of a porous thin film 

Ti*ftv^i mmmmmm improves. 

/j^JJ-.-j'^ As a functional group which can polymerize, a 

kLX&\?~jum, t^UfV vinyl group, a vinylidene group, a vinylene 

& t-u^S, r Vi/!?;m, group, the glycidyl group, an allyl group, an 

TV/uS, T? ». KM, * acrylate group, a methacrylate group, an 

^ y U ~ ^ T ^ y /l r - acrylamide group, the methacrylamide group, a 

m, /WJ/UTl KM, # carboxyl group, a hydroxyl group, an isocyanate 
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t KD^i/*4 group, an amino group, an imino group, a 
-f y f sT%— h X 5 y halogen group, etc. are mentioned. 
4 ^ J S, ap'/>M^j| These functional groups may be in the principal 
'' ftyhtx, r.ti.^co'iVfilittf;l:/jf chain of a polymer, may be in the terminal, or 
Ft^iltftici-ot ^I may be in the side chain. 
\z.$) o x f> ffiij feoty Moreover, it may be carrying out direct coupling 
\>\ atfU-vHHteii:^ to the polymer chain, and it is sufficient to 

^LT^Tfc «fc^U T/u^r 1/ connect together through spacers, such as the 
yl^x-f/^^ ¥<dxs<~ alkylene group and an ether group. 
ir-^Lt^LT^Tfej; Even if the same polymer molecule has the 
</\ m -<DtfV i g ability machine of a 1 type, it is sufficient to have 

i0il?:t LT^ti, 2 fl the 2 type or more types of functional group. 
£j&±C0'u'fi&&£# L X V XI) A vinyl group, a vinylidene group, a vinylene 
£\>\ i(C##fc^|gSK>cj3X group, the glycidyl group, an allyl group, an 
fc, t'-yi^ t^UrVl, acrylate group, a • methacrylate group, an 

/yv.i?/ps ( .7 acrylamide group, and the methacrylamide 
y /t'X, xy y v- hi, / y group are suitably used among the functional 
y If: v— KS; T y y /t-X $ K group mentioned above. 

y yy y vmwm 

10 0 5 4] [0054] 

fte'y^am If it is what has at least 1 polymerizable 

»ft<Hlool^ftf functional group in a molecular chain as an 

ilSrttS t O^tiU, # organic polymer, without it is limited specially, 

S'JIS/££*i3~ mfcM they are a polyether and polyester as an 

at^!)x^ T;K ^.i)!^ example, a polycarbonate, a polyanthus 

7vK # y h , sK y hydride, polyamide, a polyurethane, a polyurea, 

7yMK^K,#JJ7^K, a polyacrylic acid, polyacrylic acid, a 

tfyVl'fiy, tfl) yix?\ # polymethacrylic acid, a polymethacrylic acid 

yyyy/^ #yry y-/k» ester, a polyacrylamide, a polymethacryl amido, 

MtvK ^y y^y y^ s polyacrylonitrile, poly methacrylonitrile,' 

^yyyyy^^TyK # polyolefin, a polydien, a polyvinyl ether, a 

y xy y /i^xy H\ * V y y y polyvinyl ketone, a polyvinyl amido, a polyvinyl 

y^TS h\ ;#J/T )s amine, polyvinyl ester, polyvinyl alcohol, 

y *K *° y y y y y p = .Jy y, K polyhalogenated vinyl, the main polymers which 
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tfy t'-./i^T?. >\ ,-K.y wm.^ 
y /n p >r>^h-- y -K y 



it has as a structural component are mentioned 
in a polyhalogenated vinylidene, polystyrene, a 
polysiloxane, polysulfide, a polysulfone, a poly 
imine, a polyimide, celluloses, and these 
derivative. 

It is sufficient to use the copolymer of the 
monomers which are the structural units of 
these polymers, and a copolymer with other 
monomers as desired. 

Moreover, an organic polymer may use 2 or 
more types together also a 1 type. 



10 0 5 5] [00 55] 

±MMV'^-(Dn>X*mmiz One is suitably used among the 

Jfl 1/ ^ h '6 t> co it #'Jx- - r above-mentioned polymer 

/^f!)xxf;K tfVjj-tf Let a polyether, polyester, a polycarbonate, a 

* K ^ y7W J h\ polyanthus hydride, polyamide, a polyurethane, 
#VT*V\ tfVtl/fy, a polyurea, a polyacrylic acid, polyacrylic acid, a 
y^7\ # polymethacrylic acid, a polymethacrylic acid 
y 7 ? y /u&i* # y ^ ester, a polyacrylamide, a polymethacryl amido 
*fi»A>m* XV a poly vinyl amido, a poly vinyl amine, poly vinyl 
?W*57M)^5 Ks ester, poly vinyl alcohol, a poly imine, and 

# y * * * y § Tlf y polyimides be the main structural components. 
Z^ T l ^ n ° } )y -^T l >\ Furthermore, when converting into a porous 
tf?y t'.-/kxx 7 vK *°y tf- silicon oxide by heat baking processing so that 
/UT/u* -,k tf!}sf*^ # it may mention later, it is especially preferable to 
y-f 5 ^i/^|)|0it use one it has as a structural component the 

main aliphatic polyether with the low thermal 



shoves, $ h{z, mm-f- 
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5£ D EilliCio tM decomposition temperature, aliphatic polyester, 
K^^mmimuWm-t^m^ aliphatic polycarbonate, and aliphatic 
\ztt* WMmm^m^mm polyanthus hydride. 

m ii -'-.—>•• ^cm^mm ^ 

i» y J? :h 

[0 0 5 6] [0056] 

V ^ 5 r £ # T* # 5 fi The basic skeleton of an organic polymer which 
^ttlltb^^-f y v has the polymerizable functional group which 

— can be used by this invention is still more 
"to £ATT;u^uy tit specifically shown. 

^uy, /nt> In addition, alkylene refers to a methylene, 
bDtflxy, 7 I- -7 / •/- ethylene, propylene, a trimethylene, a 
^ tetramethylene, a pentamethylene, a 

J u>\ 4 V/u h"'.Jv-> N hexamethylene, an isopropylidene, 1,2- 
1, 2, dimethyl ethylene, and a 2,2-dimethyl 

2-^f/vh!J>tfi/^.l trimethylene below, an alkyl refers to aryl 
U T^/utttC 1 ~C 8 CD groups, such as an alkyl group of C1-C8 and a 
T>l*^mslX?y a- phenyl group, a tolyl group, and an anisyl group, 
H V 7* - v-^X% $f<D7 a (meth)acrylate refers to both an acrylate and a 

y -/kftSrtfjL , M # ) 7*^ y methacrylate, dicarboxylic acid refers to organic 
u ~ h tttr? y u N £ ^ ^ acids, such as oxalic acid, the malonic acid, a 
?y is-bvmjjZmU V* succinic acid, the glutaric acid, adipic acid, 
^ymtmm, -ruy®, pimelic acid, suberic acid, azelaic acid, and a 
;7Vi^/Hk T^f sebacicacid. 

[0 0 5 7] [0057] 

(a ) /Ky T'/V^r Vi^j/y.n— ( a ) 

/V (^) T ^ y i— K *?y A polyalkylene-glycol (meth)acrylate, the 
T**\syyv : i-/\,i/(J?) polyalkyiene glycoldi(meth)acrylate, a 
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T^I/U—K /KyT/l^t-y polyalkylene-glycol alkyl-ether (meth)acrylate, 
^!i3-;i^7/U^/n-f^ polyalkylene-glycol vinyl ether, polyalkylene 

7^U^K #yr glycol-di vinyl ether, polyalkylene-glycol 
^*uy?'}) ra-^f-/^- alkyl-ether vinyl ether, a polyalkylene-glycol 
T/K =3- glycidyl ether, a polyalkylene-glycol diglycidyl 

/k^tf^/ioa— tvK tfy Tfr ether, a polyalkylene-glycol alkyl-ether glycidyl 
:/-/uyyi,.-v / L,.-r.- • ether, etc. represent, the aliphatic polyether 
77Hfr./kr->7K * f 7^ which has in the terminal functional groups 
^l/^ija^/^il^^x which can polymerize, such as an acrylate 

^ y i^y ^' y =i group, a methacrylate group, a vinyl group, and 

—jVpfy i/p;]/^.— -r/K # the glycidyl group. 

y 7W#L->^y 3— /VT/l^ 

y >s,^ ^ y u- ks, 

10 0 5 8] [0058] 

(b) tfyxyn?? hy (b) 

^ y/y !j K >Ky :^:/ u a polycaprolactone (meth)acrylate, 
v ; J V y L - - /-/i^ jjfy polycaprolactone vinyl ether, a 
Jj-fuy? hy'/V yz>As^— polycaprolactone glycidyl ether, 

7VK ^W/n?^ h^tf- polycaprolactone vinyl ester, polycaprolactone 
/I^^tvK ^y#-7°P^ N glycidyl ester, a polycaprolactone vinyl ester 
^ y v^/t.«7vK >K y # (meth)acrylate, a polycaprolactone glycidyl 
'/ n ;7 ^ h y \-: . :. a x r /> ester (meth)acrylate, polycaprolactone vinyl 
20 TV ]) U~h : mi)* ester vinyl ether, polycaprolactone glycidyl ester 
-fuy'; s/ y -> *?, y± . ^ - 7 vjny | ether . a polycaprolactone vinyl ester 
/i, (/ 2) TV y h *°y glycidyl ether, a polycaprolactone glycidyl ester 
*/07^^t'=^xx^ glycidyl ether, these etc. are represented, the 
^-^-7-^, tfVt>y°V7 polycaprolactone which has functional groups 
V hy^^y/^f/Pt- which can polymerize, such as an acrylate 
/bai-T-zK ^ y ^ 7° p 7 ^ h group, a methacrylate group, a vinyl group, and 
yt-/nxr/^!l the glycidyl group, in a fragment end or both 
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KM.; 



# ft :>-^ terminal. 



©1^ 



—>'vk ta blzftm £ *u« , it 
""ffig & f IBS £t>oxK y #7° p 

[0 0 5 9] 

(c) tfVftyn.y? h y h D 

i> TV y u— k h i; 

(d) iy^J^y^tTjV^- V 

* y ^ 99 y ix- h 



[0059] 

(c) 

The (meth)acrylate of a polycaprolactone triol, a 
di(meth)acrylate, a tri (meth)acrylate, vinyl 
ether, di vinyl ether, tri vinyl ether, a glycidyl 
ether, a diglycidyl ether, triglycidyl ether. 

( d ) 

It is the polymer of dicarboxylic acid and the 
alkylene glycol. 

Aliphatic polyester which has functional groups 
which can polymerize, such as an acrylate 
group, a methacrylate group, a vinyl group, and 
the glycidyl group, in a fragment end or both 
terminal. 



I 0 0 6 0 ] [0060] 

( e ) J-tMiC fo 5 V ^ijSj^-aglc (e) The aliphatic polyalkylene carbonate which 

Yt y V— hM, /WD u— has functional groups which can polymerize, 

hSv L^-/u J4 : , V y -> 5&a*& such as an acrylate group, a methacrylate 

wiS# »i\fcte'w;W&&i> oflg group, a vinyl group, and the glycidyl group, in a 

H&i&tf y i-Wj- >K;f-- fragment end or both terminal. 

^° (f) It is the polymer of the dicarboxylic acid 

( f ) v&W&fa o>3L anhydride. 

£WX*h *) % %mZYt y v- The aliphatic polyanthus hydride which has in 

hM, Jftyis— bMs V~ the terminal functional groups which can 
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[0 0 6 1 ] 

(g) mv 7V 



'ft v \s- k ^ y 7!i;k 

(h) ^y^^^fcf-^ y]> 

&xk y -/j - m*- b , liii 



polymerize, such as an acrylate group, a 
methacrylate group, a vinyl group, and the 
glycidyl group. 

[0061] 

(g) Polyacrylic acid and the polymethacrylic acid 
ester which have functional groups, such as a 
vinyl group, the glycidyl group, and an allyl 
group, in side chain, such as a polyglycidyl 
(meth)acrylate, a polyallyl (meth)acrylate, and a 
polyvinyl (meth)acrylate. 

(h) Poly cinnamic-acid the vinyl, a poly vinyl 
azide benzal, an epoxy resin, etc. 

Among these, an aliphatic polyether with the 
easy conversion to the porous silicon oxide by 
heat baking processing which is mentioned 
later, aliphatic polyester, aliphatic 
polycarbonate, and aliphatic polyanthus hydride 
etc. is used especially suitably. 



[0 0 6 2] 

y v-tot ^xmm l 

icTO-e I o 0~ l. o o jj, 

tKftl 0 0 ~ 3 0 Jj\ X 9 
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[0062] 

It demonstrated the organic polymer which can 

be used for this invention above. 

However, the molecular weight of an organic 

polymer is a number average, and is 100-1 

million, preferably it is 100-300,000, more 

preferably, it is 200-50,000. 

It is that molecular weight is 100 or less, it is too 

quick that an organic polymer is removed from a 

silica / organic polymer composite body, if a 

porous silica thin film with a porosity which is 

desired is not obtained and polymer molecular 
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2 0 0 ~ 5 7? T'fc D , r.<7) Jf 

So 



weight exceeds 1 million, the speed from which 
a polymer is removed is too slow shortly, and 
since a polymer remains, it is not desirable. 
Particularly the molecular weight of a more 
preferable polymer is 200-50,000. 
In this case, a porous silica thin film with a high 
porosity which it is low temperature and is 
desired for a short time is obtained very easily. 
What should be observed here, the size of the 
porosity of a porous silica is a thing uniform very 
small for being seldom dependent on the 
molecular weight of a polymer. 



[0 0 6 3] 

0 0-10^ L Kill 0 
0 ~ 5 77, J; 9«b<;tt2 0 



[0063] 

The molecular weight of each block of a block 
copolymer which it uses by this invention is 
100-100,000, preferably it is 100-50,000, more 
preferably, it is 200-20,000. 
100 or less and 100,000 or more, since a 
compatibility with molecular weight moderate 
between the silica precursor and a polymer 
m®mm±> *W)T% mi does not have profit, the mechanical strength of 

*s V * mmommm^m a porous silica thin film does not express. 
£tl%\,\ *mWlZteftZ>ftm The preparation whole quantity [ of the 
X y vcDMMmiZ^ mmWM additional amount of the organic polymer in this 
-efcST/i^dr is y y<Di±& invention ] of the alkoxysilane which is a starting 

material is 0.01 to 10 weight-parts to hydrolysis 
and 1 weight-part of siloxane obtained by 
assuming that it carried out the condensing 
reaction, preferably it is 0.05 to 5 weight-parts, 
& b fc#?*b furthermore, preferably it is 0.5 to 3 
M$$Xik>% 0 weight-parts. 



iSL/c kMM LT# t>iiZ>i/u 

*y-yim&m^MLo. o 1 

- 1 Q Si;gf|5, L < !:t0. 
0 5 ~ 5 fiftff 
< it 0 . 5~3 
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XM h 41 h -> n ^rf-^^fi- 
s; ' (1), (2) «S i OR 2 
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A porous substance will not be obtained if there 
are few additional amounts of an organic 
polymer than 0.01 weight-parts, moreover, even 
if it is more than 10 weight-parts, the porous 
silica which has sufficient mechanical strength 
is not obtained, but it is lacking in practicability. 
In addition, it says one General formula (1), the 
SiOR 2 group of (2), and the SiOR 4 group SiOR 5 
group ^were hydrolyzed 100%, hydrolysis and 
the siloxane obtained by assuming that it 
carried out the condensing reaction were set to 
SiOH, and the preparation whole quantity of an 
alkoxysilane condensed them 100% more, and 
became the siloxane structure. 



[0 0 6 4] 
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[0064] 

Next, it demonstrates solvent (C) which can be 
used for this invention. 

It dissolves or disperses solvent (C) which can 
be used for this invention to at least 1 type of 
solvent chosen from the group of alcohol 
solvent, a ketone solvent, the amido type 
solvent, and ester solvent. 
Here, as alcohol solvent, they are methanol, 
ethanol, and n-. Propanol, i- propanol, n- 
butanol, i-butanol, a sec-butanol, t- butanol, n- 
pentanol, i- pentanol, 2-methyl butanol, 
sec-pentanol, t- pentanol, 3-methoxy butanol, n- 
hexanol, 2-methyl pentanol, a sec-hexanol, the 
diethyl butanol, a sec-heptanol, a heptanol -3, 
n- octanol, the diethyl hexanol, sec-octanol, a n 
nonyl alcohol, the 2,6- dimethyl heptanol -4, n- 
decanol, a sec-undecyl alcohol, trimethyl nonyl 
alcohol, sec-tetradecyl alcohol, sec-heptadecyl 
alcohol, a phenol, a cyclohexanol, a methyl 
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-^fV— /K cyclohexanol, 3,3,5-trimethyl cyclohexanol, 

/^/K s e c-^y?/-/K mono alcohol solvent, such as benzyl alcohol 
^-7°^ / —7^- 3 , n -^-^ ^ y and diacetone alcohol, and an ethylene glycol, 
-/K 2-;r-9vWvdrfv-/K a 1,2- propylene glycol, 1,3- butylene glycol, 
sec-t^/-/K n-/= pentanediol-2,4,2-methyl pentanediol - 2, 4, 
^TVl^-^K 2, 6-^^^ hexanediol - 2, 5, heptane diol - 2,4,2-ethyl 
^■7^y-/U-4, n -t\# ./ - hexanediol-1,3, diethylene glycol, 
/K s e c-^yfy/VT/i/n- polyhydric-alcohol type solvent, such as a 
/K h V y -Jvu y ~->vr>vzi- dipropylene glycol, a triethyleneglycol, and a tri 
/K s e c-r by ■r-s/UT^'-i propylene glycol, and an ethylene glycol 
— /K s e c -^-7° 9 -f's jvt monomethyl ether, an ethylene glycol 
a— /K *./■—/)* s •> >; a monoethyl ether, ethylene-glycol mono 
^f-fV — /K y ^-/V^ n ^-V propylether, an ethylene glycol monobutyl ether, 
3, 3, 5-h!)/f- ethylene-glycol monohexyl ether, an ethylene 
u-M-ij- y-/i*. > s? glycol monophenyl ether, an ethylene-glycol 
^r-fe KXT/P mono- diethyl butyl ether, diethylene glycol 
^-/^^©^yT/^-/^ monomethyl ether, a diethylene glycol 
SR;*fiOtnfl/^!)3^ monoethyl ether, diethylene glycol mono 
/K 1, 2-7°Dt°i/vyy3- propylether, a diethylene glycol monobutyl 
A\ 1, 3-y'=7-uyjf]) ether, diethylene glycol monohexyl ether, a 

^i/^Vv 5 ;^-A-2, 4, 2- propylene glycol monomethyl ether, a 
y /vi. -O y y-Sj -yu-z, propylene-glycol mo.moethyl ether, 
•I > ^**y></ ->f-—ju- 2, 5 , propylene-glycol mono propylether, a 
^~f & y jV- 2, 4, 2- propylene-glycol monobutyl ether, it can 
xf/^^fyi/t-zu-l, mention polyhydric-alcohol partial ether 
3, yxf vy^'fa^ ^ solvents, such as dipropylene-glycol 
^ori/>^!J3-/K Kyx monomethyl ether, a dipropylene-glycol 
fvyfy n-/i/ s N y tf momoethyl ether, and dipropylene-glycol mono 
l-^y" y propylether, etc. 

I3»i#^ Such alcohol solvent may use simultaneously 
y y -ji- /w-t y y -/-Ao-. — 7- one sort or 2 or more types. 

;\y s -i; u y y y n — /U-x- y -u 
^yyjf\) n^/^yy^n 
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;K y yt,^e-y- 

2 -.'.1: /• /L- -/ f • yU: r. — : > • yfc . 
fUy?']) 3 --yW-e / y -/-/L.-:!'. 
- -yvK i' - r-f- U ^ ^ y =r — /> 

V'/ V :j-/R/'/p — 
7VK i^n-/- IxV^'y =3— /P-t 

y 3 — yi^e y -\ -V- -•>-- 
/K 7°p t°uy? y yi^ y 

y ^Vl^— yvi^ y^ fuy^ 
y 3— yi^/ozfvk-a:— yvK 

3— yi-^y -f-'zfrjym— tvk t? 

^P f W- yy' y n-yp-ty y ^ 

yi..i:— ->vP N > 5 :/w t° u > y y 
p— yp^-y :xgvicc— ■=f)v s i/ 
fuy^y 3 — yi^ y -/u 

» v (4 2 mX I: £.|§|H$ {CM L -C 
[0 0 6 5] [0065] 

C: ti P> T/Pn - /u© 5 n - Inside of these alcohol, n- propanol, i- propanol, 
y ° P /N ° 7 » p yN ° ^ - n- butanol, i- butanol, a sec-butanol, t- butanol, 

/K n -7^y-yK i -if ^ y n- pentanol, i- pentanol, 2-methyl butanol, 
- /K sec -7' ^ y -yi- t - sec-pentanol, t- pentanol, 3-methoxy butanol, n- 
J -/K n -^y^y-zK hexanol, 2-methyl pentanol, a sec-hexanol, the 
i -^<>? / -/K 2 -y diethyl butanol, a propylene glycol monomethyl 

^/-/K s c c-^>*y- ether, a propylene-glycol momoethyl ether, 
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;K t-^y?/ — /K 3-y h propylene-glycol mono propylether, a 
*i/-JV J —>v, n-^^f-f-y— propylene-glycol monobutyl ether, etc. are 
/K 2-yTVWO^y- ;W desirable. 

s e c-— $r-*r J — As a ketone solvent, they are acetone, methyl 

A- 7*^ / — /K "/utVy y y ethyl ketone, and a methyl- n- propyl ketone, 
rr~-vi^e//fv^-7VK 7/ methyl- n- butyl ketone, diethyl ketone, 
EJ^'^^pa-^yif/p methyl- i- butyl ketone, a methyl- n- pentyl 
^— 7VK -/u tVy^iJ n-- ketone, an ethyl-n- butyl ketone, a methyl- n- 
/t.-T: ./•/•• 7 x , hexyl ketone, a di- i- butyl ketone, a trimethyl 

fc° I-- > y y r; * •./u-f> / -/ y-/i,o . nonanone, cyclohexanone, 2-hexanone, a 
—7- Aft <!f £ t v n o y- methylcyclohexanone, 2, 4-pentane dione, an 
^^■MtLXIt, T± b V s J acetonylacetone, acetylacetone besides being 
f/k-t-/-;!,// |s / -/vl- n - an acetophenone, fenchone, etc., a 2,4- hexane 
-fv \?/V's b y , y ^/w- n -7 dione, a 2,4- heptane dione, 3, 5-heptane dione, 
' J ' ,u/; ' I s ^ ^ x '^^ ; / a 2,4- octane dione, a 3,5- octane dione, a 2,4- 

y ^/ix. i -^^yu/r hy, nonane dione, a 3,5- nonane dione, 

/I'-nXyf;^ h y % ^fvk- (beta)-diketones, such as 5-methyl-2, 4-hexane 
n-y'^frsr by, y 7vW- n -^ dione, 2,2,6,6-tetramethyl- 3,5- heptane dione, 
=^>vWrh^ v?_i_ 1,1,1, and a 5,5,5-hexafluoro -2,4- heptane 

by, MJyf^/t/y, v- dione, are mentioned. 

y n ^ % ij- y y s These ketone solvents are simultaneous in one 

^f/i^y^ n^f;y x sort or 2 or more types. It is sufficient to use 

2, 4 -^y^yyty rir it. 

b:'-/UT± by, T± WauJ 

y, 7x.y^ayJj:¥(D\m\ 

r±-7-jwr± by, 2, 4-^ 
**yy<s'A-y, 2, 

v 3, 5 -^7*y y#5f 
>\ 2, 3, 
5- ^y^/yy^v, 2, 4-y 

-fyy-A-y, 3, 5-/fyyt 

>\ 5-yfvU*-2, 

v^^, 2, 2, 6, 6-x h 

>\ 1. 1, 1, 5, 5, 5- 
^$r-$-7 /is$ru-2 , 4-^7°? 
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y *y -A- y ft if (/) ft - V fr b y Wi 

[0 0 6 6] [0066] 

F&WM.k LTti, xK/ixi^ As amido type solvent, formamide, N-methyl 

T 5 K\ N-/ f/V*;i/i>,7 ^ formamide, a N,N-dimethylformamide, N-ethyl 

K, N, N-i/^fW/i/A7; formamide, N,N-diethyl formamide, an 

K, N-xf/^;PA7^ K,N, acetamide, N-methyl acetamide, a 

N-^i^*yi/A T 5 H\ 7 N,N-dimethylacetamide, N-ethyl acetamide, a 

ir Y7 X K N-t h7 N,N-diethyl acetamide, N-methyl propionamide, 

5 F\ N , N-v^ -/-/u?'-L' }- N-methyl pyrrolidone, N-formyl morpholine, 

H\ N-xf/i/7t 5 N-formyl piperidine, N-formyl pyrrolidine, 

K\ N, N-v^^vi'Ti? hT N-acetyl morpholine, N-acetyl piperidine, 

5 H\ N-^ We v:i-yr 5 N-acetyl pyrrolidine, etc. are mentioned. 

K, N-/ T-jvm'o y \?y y n- One sort or 2 or more types may be 

zjvu 5; /u^c/ufc y ^ N-ztv^g simultaneously used for the these amido type 

/I't'^!) i>y, n-7^/v-%/V\fu -solvent. 

y *sy s N-'/'kf/u-t/L-^ y 

[0 0 6 7] [0067] 

^^r/^flt LXtZ, -y^ As ester solvent, they are a diethyl carbonate, 

-j-;i jj*-4L-t-- K /^/t--'- /- t> an ethylene carbonate, and a propylene 

y, Myotf^y, $Bk2^£ carbonate, diethyl carbonate, methyl acetate, 

-7-./K r\m/7->i\ ethyl acetate, a (gamma)- butyrolactone, a 

y -^f 0 y $ h y -X i/ p (gamma)- valerolactone, a n propyl acetate, an 

7^ Mn-7°p tVK acetic-acid i-propyl, acetic-acid n- butyl, 

Bfc i -:/n fcVK ffii.n-^, acetic-acid i- butyl, acetic-acid sec-butyl, an 

i g$g£.. s e g -y acetic-acid n- pentyl, an acetic-acid sec-pentyl, 
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" /vU > iln-^^/h ll s acetic acid 3-methoxy butyl, methyl acetate 
e c -^fvtv 3-# K# pentyl, acetic-acid diethyl butyl, an octyl 
i^fvK ^/w<y ^/K acetate, a benzyl acetate, an acetic-acid 
ff^2-.-i:-T-/P/-/vu > ii2- cyclohexyl, a methyl acetate cyclohexyl, a n 
ifM^V/Kig^y^, nonyl acetate, a methyl acetoacetate, ethyl 
SI»-*>^o^^/K- ftife^^ acetoacetate, an acetic-acid ethylene glycol 
^^c^r^/K mm n-y monomethyl ether, an acetic-acid ethylene 
T-V. hBm/ -J-A\ T± glycol monoethyl ether, acetic-acid diethylene 
I- mm?- , ®m~y- -/• u y V glycol monomethyl ether, an acetic-acid 
!)a-«;^f/ki-:x/K diethylene glycol monoethyl ether, an 
fim.-r -7- y >' f y :t - -/1.-T- ,/ m acetic-acid diethylene glycol mono- n- butyl 
^v^—r/K mWs^vy ether, an acetic-acid propylene glycol 
V V /w -t / •/•/!.;,-.-•> monomethyl ether, an acetic-acid 
/K Sl^xfi/y^^^ propylene-glycol momoethyl ether, acetic-acid 
^yif;n-f; K ll^x propylene-glycol mono propylether, an 
~ f ^^VV rj • n-3/ acetic-acid propylene-glycol monobutyl ether, 

=/ 7^~" 7 /K M y ° ' n ^ ^ y acetic-acid dipropylene-glycol monomethyl 
U n--ju-fr / / -^/u.-r.- .-7 ether, an acetic-acid dipropylene-glycol 
Wf^f PtVy^y a — momoethyl ether, di-acetic-acid glycol, 
^/^A-^-r/K fti7°n acetic-acid methoxy tri glycol, an 
t"i/y^yn^y^y/p t > ethylpropionate, propionic-acid n- butyl, the 
r/K «S/Dtl/y^!) propionic-acid i- amyl, a diethyl oxalate, 
7i-^y •ff-A'.^—'TJK & oxalic-acid di- n- butyl, a methyl lactate, an ethyl 
m-fu M°uis'/y lactate, lactic acid n- butyl, the lactic acid n- 

^ •/-A;r.- 7V u, S^y'utf amyl, diethyl malonate, the dimethyl phthalate, 
y y ? V = y .^-fvu.-r.- diethyl phthalate, etc. are mentioned. 
7-/K vfrW^" y ^-/v v mm These ester solvent may use simultaneously 
* h dr is h y ^ y 3 -/K 7"p one sort or 2 or more types. 

n -y*l-jv s -fu t°-A-yffe i -y 

"yx. v&%-y^-7-/u^ 



31 
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& \%2 mm ± &wmc.w\i 

UXt>&V\ 

[0 0 6 8] [0068] 

M% (O 'fclt, T/W In addition, as solvent (C), when alcohol solvent 

=» --/i^ftfMCiB J: XI/ £ tz\±^- and/or ester solvent are used, application 

*tV^M£JBv^<5 i v M properties are good and desirable at the point of 

■n.fclkdi-X\ ^<)|fliftl: view that the composition excellent in the 

Mti tzmtftm # # ib tt 5 Xkf storage stability is obtained. 

S L^o^^BJ^M^r/tojct)}*, The application composition of this invention 

±f£©i§$£ (C) rvd'-J" <5 /5\ contains above-mentioned solvent (C). 

fVXrmmfo (A) tetoiMm However, when hydrolyzing and/or condensing 

&&TJ i /-&t£li*ffi&irz&i£ s silica precursor (A), it can carry out additional 

mm^m^ mumm-f- 6 £ <h adding of the similar solvent. 



[0 0 6 9 ] 

mm, yym, 

"7 / yi v * x :/ ;t ^jfcfc g © 

wmmt ix ^ m?cii s mm, 

:/u [fyi ym, /Vym, ^<y 
$ ym, ^D-y^ ^y°?y 
m, -A-V $ ym, / i-ym, t 

ijym, ->■:> -? u4 ym, 

±;<yym, &ttm, mm, 
* v y vm, Ty* yym, y 

ir yy ym, v ym, V 

/ ~/^m, v j yy ym, -v-v 



[0069] 

It is sufficient to add an acid to an application 
composition in this invention. 
As an example of the acid which can be used by 
this invention, it can mention inorganic acid, 
such as the hydrochloric acid, nitric acid, a 
sulfuric acid, phosphoric acid, a hydrofluoric 
acid, a tripolyphosphoric acid, a phosphinic 
acid, and a phosphonic acid. 
As an organic acid, they are an acetic acid, a 
propionic acid, a butanoic acid, and a pentanoic 
acid, for example, hexanoic acid, a heptanoic 
acid, octanoic acid, a nonoic acid, decanoic 
acid, an oxalic acid, a maleic acid, 
methylmalonic acid, adipic acid, a sebacic acid, 
a gallic acid, a butyric acid, a mellitic acid, the 
arachidonic acid, shikimic acid, diethyl hexanoic 
acid, an oleic acid, a stearic acid, a linoleic acid, 
a linolein acid, a salicylic acid, a benzoic acid, 
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5vW|^ ^SffSt p-7 5.V:£c the p-aminobenzoic acid, p-toluenesulfonic 

SSIfe.x p- h^xy^/i/7];y acid, a benzenesulfonic acid, it can mention a 

■ft, ^<>-\zyx;UK>m, -E" / monochloroacetic acid, a dichloroactic acid, 

^Piaf^^: s trichloroacetic acid, a trifluoroacetic acid, a 

y ^nn ftM, K!)7;i/tnfi)E formic acid, the malonic acid, a sulfonic acid, a 

^St w>SSv phthalic acid, a fumaric acid, a citric acid, 

y '/'^i s ys;H¥L tartaric acid, a succinic acid, the isonicotinic 

>'®L i& fiftL = 4 V acid, etc. 

- n f • y m ft £ $ ff 5 - y fj •; 
[0 0 7 0] [0070] 

£ fc, ^|gi^ (D^M'm^^K Moreover, after applying the application solution 
-klzM$iLtz'&X*Mt LXMIfe of this invention on a base plate, a compound 
1~3 <fc 5 fMt&yto hiS&to&s. which functions as an acid is also contained. 
IflteftfSIx**^! The compound which degrades by the heat or 
* TJ^tJjVrtl i*fgm .x ir /wto the light specifically like aromatic sulfonate or a 
<£ 5 t> ■%Bl^itt£8£fe&&& carboxylate, and generates an acid is 
M LXmzmtt-fZik&Wtfm mentioned. 

if btbZ> 0 mimtexm^Xh, It may use an acid independently or it may use 
2M&±.^BM L X t) J; V\ " 2 or more types together, 
ft t><Dffijfc$}oMMmm%m The additional amount of these acid component 
t L"C f± j A £ ti 6 -MIX ( 1 ) is 1 mol or less as 1 mol about the total 
& J; 0*/ 1 tt. (2) coT/ix.-r number-of-moles of General formula (1) 
3r -> i/ y > © s i o R ? At S i prepared as a starting material, and/or the 
OR 4 ^S i OR 5 m<7)^^ SiOR 2 group SiOR 4 group SiOR 5 group of the 
£ 1 LX 1 ^J^Ts U alkoxysilane of (2), preferably 0.1 mol or less is 

£L<«0. l^jWXTtm^ suitable. 

Xh 6 a 1 £ *) £\, v£ ttm A deposit forms as more than 1 mol, the coating 

M'i^-flf(O)^ film which is made up of a homogeneous 

porous silicon oxide may not no longer be 

ft$i< ;&sfo£ 0 obtained. 

[0 0 7 1] [0071] 

J^-k, ^BWcOg^ft DfeiiuiiE" L As mentioned above, it can make remarkably 
tct o tcWi)i'ft\<$oyy A-^-\ -y low the dielectric constant of the porous silica 
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5 r <t td <k o T^-ft/^ £ 

xm m *m , m&w % t < 

X& .5 >- y y • n.' j,t ( -> y ./ - • 



thin film manufactured from it by combining the 
alkoxysilane and poiyether block copolymer of 
specific ratio which was mentioned above at 
acid the beginning of this invention. 
Although it is not clear about that reason, it 
presumes because a silanol group is 
deactivated the reaction of the silanol group (a 
silanol group is water absorptive and becomes 
the cause of raising the dielectric constant of a 
thin film remarkably) which is a silica terminal 
group which exists in a composite body or a 
porous substance, this 1, a bifunctional 
alkoxysilane, etc., etc. by promoting with an 
effect of a poiyether block copolymer and an 
acid. 



[0 0 7 2] [0072] 

^<om, mmx-mmt, tztz. In addition, if desired, it may add component, 

fi=p-T Ktyy^^MStt such as colloidal silica and a surface active 

fflti: i?<D&ft£Wia L X t> «t agent, for example, and can also add additives 

U mJtftM'j-ntz mo%mm as desired, such as a stabilizer for the 

3§i£$k MkbO'&ftflttifr adherence improving agent for raising the 

&ttW>$m&faM%k photocatalyst generating agent for 

#co fc tb V>$:'m\t£ BUM <£> m photosensitive providing, and adhesiveness 

Mm*s ^mW)mYik\{\Uh with a base plate, and saving for a long time, to 

^^mX'^Wmmmmtm the application composition of this invention in 

fc fefjp-f 5 ^ 1 t> "5T ifeXh 5 o the range which does not impair the meaning of 

m^mm^mmmmom^ this invention. 

jj&^^^XMm-f &o Next, it demonstrates the manufacturing 

»lf«#i©fi|^i.t LT method of the application composition of this 

14, T^mt^7^m^m invention. 

tft't LTtfcjAA,^, Tklrtt Since an organic polymer or the solvent may be 

LXMfcftM* l^^ff o added and an organic polymer or the solvent is 

tcmx\ 4(mtiiy-?-±tc\zm beforehand added to the alkoxysilane after 
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X- X fe&n U "//^+ adding and hydrolyzing water as a 
^y^tfey^ WMtf manufacturing method of the application 

LT jo composition of this invention after preparing an 



SfsK alkoxysilane as a starting material, and 
performing a condensing reaction, it is sufficient 
to perform hydrolysis and a polycondensation 
reaction. 



[0 0 7 3] 

y y ©;j[]/K ttMlc (i/K # & @ x 

S TKo^jjp * *\ ft 3 

is^c to ^ c/jii* x h a** 

T /> 3 df ^ f 

-c<:t;jn/K y />m- i *§»5§<r ;V'r 

ffi?f'IX £ fc AO, 

7K © mm 3^ # * m m % ^ n 

^) o 



[0073] 

In this invention, water is required for hydrolysis 
of an alkoxysilane. 

As for adding of the water with respect to an 
alkoxysilane, it is common to add as alcohol 
with the liquid or an aqueous solution. 
However, it is sufficient to add in the form of 
water vapor. 

The procedure of it being [ which lets solvent, 
such as alcohol, exist together in order to make 
it homogenize / on which it spends sufficient 
time for adding of water since hydrolysis and 
condensation are too quick and may produce 
precipitation depending on the kind of 
alkoxysilane if adding of water is performed 
rapidly ] low temperature, and adding is used 
individually or in combination. 
Since hydrolysis and condensation are too 
quick and may produce precipitation depending 
on the kind of alkoxysilane, it spends sufficient 
time for adding of water, in order to make it 
homogenize, it lets solvent, such as alcohol, 
exist together. 

It is low temperature and the procedure of 
adding is used individually or in combination. 

[ 0 0 7 4] [0074] 

AlZMykftm, mm^MJfctylc It is sufficient to add water to the whole quantity 
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^ ^MMftji-JJIIxiT % i or an intermittence target into hydrolysis and a 

i\ TjVrj* y ftfc co ^ polycondensation reaction. 

ST, W^U->7 y It hydrolyzes an alkoxysilane in the presence of 

* 9 , #c (C v- 7 / — /^ra cd water, and it becomes a silanol, next, it grows to 

m&BifctJ: <0 *>u*-9-ym& the silica precursor of the in the shape of an 

SrW-t-Sd"!* =tv~ftx>is}).$ oligomer which has a siloxane connection by 

mmm^tm^o the condensing reaction between silanol 

l^-CM r-cV)7'/U:/^-v^ groups. 

•>y>>i'>)-y -Tfv- ,^!'LX.1J With the application composition of this 
< ( 1 ) Ifiil^i invention 

£fc±#*©*C % t|I£©&« The way which makes the alkoxysilane the form 
*mi%V%:mm*®-'lzX*% of an oligomer beforehand 
6, (2) l> jfrfflBte (|) An applied-liquid viscosity goes up 

V £ Mm&m&\^ vy^im moderately, therefore, it can secure the 
©: W 7)5 v 4 A? V \cmz.. &<b preservation of a coating film and can make film 
T% immt>mz. VM<, £!9 thickness uniform, (2) When the silica precursor 
tv\ gelatinizes further, formation of a silica skeleton 

takes place mildly, therefore, membrane 
contraction cannot take place, it is more 
preferable. 

[0 0 7 5] [0075] 

*»Wfc*SV^ T In this invention, the temperature when 
yyfrMMM-rZ t ZWi&m hydrolyzing an alkoxysilane is usually 0-150 

ttiffiffiO-l 5 0 °CAmt< (degree C), preferably it is 0 - 100 degrees C, 

Irt 0 ~ 1 0 0 °C , ± 19 £F* L < more preferably, it is 0 degree C-50 degree C. ' 

f±0°C~5 0°C Cfc^o 0°C<fc Advance of hydrolysis is not enough if lower 

^t>fiH-i-;j|l7K^c/xiilr/jH- than 0 degree C, conversely, if it exceeds 150 

7 />-e^U m'- l 5 Ot:.^M degrees C, reaction will advance too much 

X. Z.mmmmm®:h~PW rapidly a gelling of a solution happens and is 

T, MM<VV;mM®C Z>m& not desirable. 

Vh<9»£L<ta\ *®mm The rate effusing of the silica precursor which it 

mmmmi^mUZ isV X contains in the application composition of this 

mmWvm&mn i 0-9 invention is 10 to 90%, preferably it is 20 to 

0 %\ ft*. L < fa 2 0 ~ 8 5 %, 85%, more preferably, it is 30 to 85%. 

=fc *) 0* L < it 3 0 - 8 5 %"C Since above-mentioned (1) and (2) will not be 
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' • ' V • ■ • V • : --. •; j-^J]:^ -. 

#> 5 o f§#*# 1 0 % J; 0 t) attained if rate of fusing is lower than 10%, it is 

V N t , ±IS© ( 1 ) jo ,L (>' ( 2 ) not desirable. 

M/jJc£ftfr!^co-C\ U< If rate of fusing exceeds 90%, the application 

ft-V fr^ W 9 0 % £|S?L § whole composition will gelatinize, 

tl$fiiti*#^;HbLt In addition, the rate of fusing of the silica 

L^5o i«K v' y * III) Hffcofi precursor is computed by the measuring 

n^t'ik^-t Z> is V method similar to, when requiring for the silica 

§ £ MH<c/)?j|iJ/i£&|c J: composition ratio which it mentions later. 

[ 0 0 7 6 ] [0076] 

WttMffcydtp vyt H V '> Moreover, the content of alkali metals, such as 

A, :)) y ^A^i'or/v^ y & sodium in an application composition and 

M J: mx V) pT jji /y< % 1 5 p p potassium, and iron is 15 or less ppb, it is 

b J^TV#ic 1 0 p p b U K*T? desirable from a viewpoint of the low leak 

&5 n fcSMH cDii y « electric current of a coating film that they are 

(Dm&fr U\ T/K* y particularly 1 0 or less ppb. 

^M^OctC^li, fefflif 6Ji;(f4 It may mix an alkali metal and iron from the raw 

t^mXir , ^y material to be used. 

*tift'(A) % fi*°y-7- It is desirable to purify silica precursor (A), 

(B) joitK^l (C) organic polymer (B), solvent (C), etc. by 

eiz±<9 mm-fZ Z.bt>> distillation etc. 

LV\ *«Wt?f4, ^±<£> It can obtain a silica / organic polymer 

J: 9 LT^ t.tbSM^tjIijjjcfe composite-body thin film by gelatinizing the 

&£Juiikk t"CffiV\ #£>ti7c silica precursor in the obtained coating film, 

M%tp(D is y # nfj-,Ii|££ y/Mt using the application composition obtained by 

£-ti <G £• (.".J; -pt :> •> y # / making it above in this invention as an applied 

y § liquid. 



10 0 7 7] [0077] 

Js*T, *McdM»/&^£M It demonstrates the method of carrying out the 

iLtM^ISi'fe, & J; t>* coating film of the application composition of 

^Mlr^VHt; LX$ii$-fcM£k this invention, and obtaining a thin film 
i'Zjjtk, £ {cpji hereafter, and the method of gelatinizing a thin 

b f l it. >K y v - • 4- } : £ \i- y 0 J/ fj| m an( j making it into a composite-body thin 
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& m urn o) -i> m mm # 2 
~ 3 0 mm% x* hht, mmo 

'tifen. J o x <o mti % t> <D x h 

mm.it , ^mxhuit, mm & 



[0 0 7 8] 

hb I T1# -fe ft 5 v- p dr f - Wb-fr 

~ioo m m(Dmmx^wx% 

5» I 0 0/; m J; ^/V.VcL- ^ y 



film, and the method of removing an organic 
polymer from a composite-body thin film further 
in detail. 

As for total-solid concentration of the application 
composition in this invention, 2 to 30 weight% is 
desirable like the account of the point. 
However, according to a purpose of use, it 
adjusts suitably. 

The film thickness of a coating film becomes 
that total-solid concentration of an application 
composition is 2 to 30 weight% with the suitable 
range, storage stability also is more excellent. 
In addition, if this total-solid concentration 
needs to be adjusted, it will be performed by 
concentration or dilution by above-mentioned 
solvent (C). 



[0078] 

Total-solid concentration is required for the 
whole quantity of the alkoxysilane with respect 
to the application composition of a known 
amount as weight% of hydrolysis and the 
siloxane compound obtained by carrying out a 
condensing reaction. 

In this invention, it performs formation of a thin 

film by applying the application composition of 

this invention on a base plate. 

As a coating method, it can carry out by the 

method of common knowledge, such as spread, 

an immersion, and spin coat. 

However, spin coat is suitable to use for 

manufacture of the insulating layer for the 

multilayer-interconnection structures of a 

semiconductor element. 

The thickness of a thin film is controllable in 0.1 
micrometer - 100 micrometer by changing the 
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v 7frW±rt <5 fch&o # viscosity and rotating speed of an application 

^■ffc3B^©#iSffiflMS <D composition. 

ti&BMk LXlt, l u If thicker than 100 micrometer, a crack may 

m~ 5 n m<Dfa MXM^^htb occur. 

^° As an insulating layer for the 

multilayer-interconnection structures of a 
semiconductor element, it is usually used in 0.1 
micrometer - 5 micrometer. 

[0 0 7 9] [0079] 

litLrtt->!i^y v ^>-7 Things are also made using 
— T-'#fMC#x\ # V •> compound-semiconductor base plates, such as 

A-t^, -Y >\z^> l\-T"/7- semiconductor substrates, such as silicon and 
:\. y h tiO) \t<5ty)~X-^l\fcM&"§ & germanium, a gallium-arsenic, and indium- 
<^ '~t h-C£& U C ii h 0) antimony etc. as a base plate. 
mim<Dmm<®mmmmh It can also use, after forming the thin film of the 
tz.o x. "CfflV Z t ti »SifeX~h other matter in these surfaces. 
§o -<£>lt'n\ W^ t LXIZT In this case, as a thin film, they are aluminum, 
/i^ — ^A, f-#i/^ ^A, titanium, chrome, and nickel, to everything but 
~5"*vK fa II, fyfju, metals, such as copper, silver, a tantalum, 
Wy-^y-y, if 7, 5 £ tungsten, osmium, platinum, and gold 

^<&&«ttfft!s]^ Silicon dioxide, fluorinated glass, and 

it's 4 Ms y vMit'JJy V phosphorus glass, boron-phosphorus glass, 

V ytfy^ borosilicate glass, a polycrystalline silicon, an 
frtfJMtfyX, #M B B H ^y alumina, a titania, zirconia, inorganic 
= >\ T/w?^, ^^-Ts v 5 compound, such as a silicon nitride, a titanium 
/i^-Tv ^f fcv-y nitride, a tantalum nitride, boron nitride, and 

^fy, WtVVZ Wtik hydrogenation silsesquioxane, it can use the 
7kmk ->/i<-tx thin film which is made up of methyl 

f* m^&^ silsesquioxane, amorphous carbon, fluorinated 
i? x .-\- • r ?• ^ amorphous carbon, a polyimide, and other 

# — t$>, y -yMikT^svy y block copolymers as desired. 

ittt©/0 ^ :-i ;K y -?* /m 

•So 
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[0 0 8 0] [0080] 

i^MOBhU^9ni[.h, UdVM Prior to, it is sufficient to treat the surface of the 
<VMW\&, &>bfrCbbW;fii»)±. above-mentioned base plate by the contact 
MX^MLXh cfcVo ~ (DMS improvement agent beforehand to formation of 

<V%%ft±MtLXm^ty% a thin film. 

->7^^/!)> ?M t LTffl It can use a thing, aluminum chelate compound, 
^btiZb<® J $>Tfr*-'>7A.* etc. which are used as the so-called silane 
^~ bikftWl t'ffltS r. coupling agent as a contact improvement agent 

t tf? X: $ & „ # | - kmU'lU l > ■> in this case. 

ti& h<^> t LT, 3—75/7° As what is used especially suitably, it is 
nfcVi/k»M h^v-^V, 3 3-aminopropyl trimethoxysilane, 3-aminopropyl 
-7 5 y 7p fcVu h y a: h ^ triethoxysilane, an N-(2-amino ethyl) -3- 
v"7 >s N - (2-75/ ^f- aminopropyl trimethoxysilane, n-(2-amino ethyl) 
/i^) - 3 -7 5 / 7°P t"/u !• y -3- aminopropyl methyl-di methoxysilane, a 
/ hdr->i/y>\ N- (2 -7 vinyl trichlorosilane, a vinyl triethoxysilane, 
5 7^#/P) - 3-75 /yn 3-chloropropyl trimethoxysilane, 3-chloropropyl 
h°/U/--f-A-iS/ |^\ ->->7>, methyl-di chlorosilicane, 3-chloropropyl 
fc/Hy#p B ^7^ f - methyl-di methoxysilane, 3-chloropropyl 
^F!Jxh^>->7^ 3-^ m ethyl-di ethoxysilane, 3-mercapto propyl 
p p -fn fcVfc- y y / h ^v>7 trimethoxysilane, 3-glycidoxy propyl 
>\ trimethoxysilane, 3-glycidoxy propylmethyl 

^ 00,> ^ y > 3 _ * 13 n 7° dimethoxysilane, 3-methacryloxy propyl 
p t°/P/ -f-tW* V trimethoxysilane, 3-methacryloxy propylmethyl 

3-^Po/0tVMf;p dimethoxysilane, a hexamethyldisilazane, an 
v 5 ^ \>*ci/i/=7i/^ 3-/ et hy| acetoacetate aluminum di isopropylate, an 
7 h 7°p f/u b y / h- 7 aluminum tris (ethyl acetoacetate), an aluminum 
>s 3 - '/ y i/ |^-y/p t'VU bis (ethyl acetoacetate) mono acetylacetonate, 
h 'J / h A- ->•> •/ y x 3 ?}) an aluminum tris (acetylacetonate), etc. are 
•> K * *■ fc°/M^#/ |s mentioned. 

*i/*/jy, 3-^29 y p -V- In applying these contact improvement agents, 
*s-f p fcVt- h y / i- # -> 7 it adds another additive as required. 

3-*?? y u--\--7/u er Moreover, it is sufficient to dilute and use with 

/M 7vl-^ / h '\ ->-yyy\ a the solvent. 

^t^f;^/7fy, ai^/ix it performs treatment by the contact 
7 if h7ir7- VTjuI-VM, improvement agent by the method of public 
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^ f ) M I'i] b$| £ 1" 3 M & 



[008 l ] 

3 0 Q°C, ffJl<f 15 0- 

* 5 & , mmm m^t> 1 o n# 

0#~5f» s J: 9 L 

io k?m 6 mil 

15, ES#ro otct u 4 is 



[0081] 

Particularly the setting temperature that it 
performs succeedingly after using an 
application composition as a coating film is 
usually 100 - 300 degrees C, although not 
limited, preferably necessary time changes for 
150 - 300 degrees C, and gelling reaction also 
with the heat processing temperature, a catalyst 
additional amount, or solvent topics and 
quantity. 

Usually, it is the range of 10 hours from for 

several seconds. 

Preferably 

30 second-5 hours, more preferably, it is 1 
minute-2 hours. 

By this operation, the gelling reaction of the 
silica precursor in an application composition 
fully advances, and constitutes a silica. 
It may reach to about 100% as rate of fusing of 
a silica. 

Usually, it is the degree which exceeds 90%. 
It can require for the rate of fusing in this case 
by Solid NMR, IR analysis, etc. 
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" 1 '■"''^■p^"""^— 



i m 



-ecofgjl, ft 



ln the polymer elimination process which is a 
post process when temperature is lower than 
100 degrees C, a polymer begins to be 
removed before a gelling fully advances, 
therefore, as a result, the high-densification of a 
coating film will happen. 
m&m4m(DmwmmTir Moreover, when higher than 300 degrees C, it 
So is. it is easy to form a huge void, the 

homogeneity of a silica / organic polymer 
composite-body thin film which it mentions later 
falls. 



[0 0 8 2] 

y ^-«£#»]Rtt, 

l s i %Mmm<D%mmk lt 

c £ £ W ^U i: LT,. ^?Lt'l-: •> y 

[0 0 8 3] 

->y y -ths-s^ 
flu^ e> ifeft ft© ^?Lti -> y ^ ^ 

«-^^Sf-«i*» e> y -7 - & 

HMCxfJif/ L'CI/^'U:J:\ -> y 



[0082] 

Thus, the dielectric constant of the obtained 
silica / organic polymer composite-body thin film 
is also low, and there is a thick-film formation, 
therefore, as it is, it can also use as insulated 
part of wiring. 

It can also use it as applications other than a 
thin film, for example, an optical film and a 
structural material, a film, a coating material, 
etc. 

However, it is desirable to convert into a porous 
silica thin film for the purpose of obtaining the 
material as an insulator of a LSI multilayer 
interconnection a dielectric constant is still 
lower. 

[0083] 

To an insulating porous silica thin film, it carries 
out from a silica 7 organic polymer 
composite-body thin film by removing a polymer 
from a silica / organic polymer composite-body 
thin film. 

At this time, if the gelling reaction of the silica 
precursor is fully advancing, the region which 
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%/ trlt'K y -v—^&ifcM^'P the organic polymer in a silica / organic polymer 

(O^m^V V— # £WLTU Y fc composite-body thin film occupied will remain, 

®$c#\ -^'Mk-.'y Vti'ftlgityin without being crushed as a porosity in a porous 

£?L£ LTo^tb-f{w^S 0 -e silica thin film. 

©fe^ ^lt*^i^ <\ ill As a result, a porosity is high and it can obtain 

^fS^#7Lt*v^y ^#lI^#-5 the low porous silica thin film of a dielectric 

>^-C£<5„ constant. 

10 0 8 4] [0084] 

#H&3j?-y — £rl$c*f- Strife £ Heat, a plasma processing, a solvent extraction, 

LTfi, AoB> etc. are mentioned as method of removing an 

*H»m*^**^f b^SsdS, organic polymer. 

Wrf -fe x However, from a viewpoint that it can implement 

(^joV^-CWB(-^J£"IlbTfe-5 easily in the present semiconductor-element 

t i ^ ? , MH&tfh-o manufacture process, heat is the most 

kh&$.L\,\ MM desirable. 

#u!l£i;UfH^?rt$;K V -v-CDM In this case, it depends for heating temperature 



WZ-ifcfe i$l$i>|£$s on the kind of organic polymer to be used, that 

HffcB&S £ ti 6 -t> <® „■ -fi'H>K 'J by which transpiration elimination is only carried 

■7-©^»5r#oTKte^ out by a thin film condition, the thing by which 

th& :fo\l; O-tcotfii-fy L/- baking processing elimination is carried out with 

5 M&OMf&Ulg. a degradation of an organic polymer, and that 

it 3 0 0 ~ 4 5 0 °C, £f £ L < case where it mixes exist. 

{13 5 0 ~ 4 0 0 °C©|MHUfe However, the usual heating temperature is 300 - 

5 0 3 0 0 °C& <0 ± 450 degrees C, preferably it is the range of 350 

m V ■<'-«mi< frS Jt / A-C\ M - 400 degrees C. 

mmfcmmmmZ tcm.MM If lower than 300 degrees C, elimination of an 

#©©V ^tm.is y 1}WmtA% organic polymer is inadequate, and in order that 

bfofel/ £.tcpjt& the impurity of an organic substance may 

^'^iii^^o 4 5 remain, there are danger of the low porous 

0 °C «fc 5 til^MT^lt^ silica thin film of a dielectric constant not being 

ZblZ, fil!/?-@||® obtained. 

^"T?ii£F£ L^#\ %2gfrg&ia Moreover, there are also many amounts of 

7° n ir * -eJIJl v§ f/)f:LM^:) CM-l contamination gassings. 



Conversely, it is desirable to treat at 
temperature higher than 450 degrees C in 
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respect of elimination of an organic polymer. 
However, it is very difficult to use in a 
semiconductor manufacture process. 

[0 0 8 5] [0085] 

mm i 0#~2 4VW)0 As for a heat time, it is desirable to carry out in 
'C-tT 5 ' tt*f&& U\ M 10 second-24 hours. 
SLOil 0#~5^f B l #|: Preferably it is 10 second-5 hours, most 
r. L < ti 1 &~ 2 WfflT preferably, it is 1 minute-2 hours. 
foZo 1 0®£<OM\,^tft)Mtf Since transpiration or a degradation of an 
V ^—(DM^ii^MW+^yMff organic polymer will not advance enough if 
L&lACDT, nhli&Zimi/ shorter than 10 seconds, an organic substance 
y ftMBK^M® t L XfmW remains as an impurity in the porous silica thin 
M#U mMWi&< film obtained, a dielectric constant does not 
</\ ktzmmiW^Mm* 2 become low. 

•1 mmP^mji-?jff)X\ :- Moreover, it usually completes thermal 
n&s \:im\l'i\or)i\m\nhlt <0 M decomposition and transpiration within 24 
*£4e Mmmmm, r hours, therefore, heat of a more than [ this ] long 

y ? ¥<Bmmik time seldom makes an implication. 
KTif 1 oym+S. U\, It is desirable to perform heat by inert 
2§ a A:. f t f$-M Jf x k tltA£- \t atmospheres, such as nitrogen, argon, and 
fc!) t^ofc|ftlll|.H< helium. 

0 £ <L- i »'J"ii£ r.co Although it can also carry out by the oxidative 

W>u-ltCl-i$%Mikmf <DMi& atmosphere of mixing air or oxygen gas, it is 

i/V XfflWfc&yjWk-fZ desirable to control concentration of this 

flfac^Tflbtf y oxidizing gas in this case to concentration which 

#b*V^J;5**'^•^Cft!MlP1-« an organic polymer does not degrade 

^ <t^£r£.LV\, .K'/i'^liH^'l' substantially before the silica precursor 

(CT^— A gelatinizes. 

^ yifEUCiiBjt^ Moreover, it lets ammonia, hydrogen, etc. exist 

f 7— n'M%%3&:&M%L k in atmosphere. 

\z,M o TMi^ y * Wm<VW. It reduces the hygroscopic property of a porous 

iS'l££©M£ii\ mmm(D±n silica thin film by deactivating the silanol group 

Sr#U^li"5.^ tttt^o which remains in a silica. 

It can also control a raise of a dielectric 
constant. 
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[0 0 8 6] [0086] 

E±tO^^^#T-e*^cDfl- The amount of residue polymers in the porous 

L1tm<D&jH silica thin film after removing the organic 
XftmOHOmmtf!) polymer of this invention on the above heat 
hklt ft L < lSM#;ft>S <DX\ % conditions is reduced remarkably, therefore, it is 
$ Ltr..X ') trfimtf l> ^-ay y y based on the cracked gas like the mentioned 

above organic polymer]. 
Phenomena, such as a decline of the adhesive 
strength of the upper membrane and exfoliation, 
do not start. 

In addition, the effect becomes remarkable 
mmmz.MLXMmmi^mm further because the organic polymer in the 
tiMW-ttt'lrtZ/)< V -v— £ £ application composition of this invention 
Lii 3 1 ' <5 .1 1 X\ £ (_ ir co#j includes a polyether block copolymer and the 
W;ftW§Kf£% a polymer which has a chemically inactive 

terminal group to the silica precursor. 



^f|#!J -/j^irij :r.- >-- 



[0 0 8 7] 

*IS W it *s V ts /^m,M V v - 

lcffil©TOfBM: ,1; §.* 
^iPllc^^ cAllMCt, 

ixli\ -tLb{c|5g^§ti-5t>cD 



[0087] 

If this invention performs the step which 
removes a polymer on the above-mentioned 
conditions after passing through the step which 
forms a silica / organic polymer composite-body 
thin film, it will be satisfactory also passing 
through the step by the temperature and 
atmosphere where it is as desired before and 
after the step. 

Heat can use the sheet-feed type vertical 
furnace or the hotplate type baking processing 
system usually used in a 

semiconductor-element manufacture process in 
this invention. 

Of course, if the production process of this 
invention is satisfied, it will not be limited to 
these. 
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% l s i m<D ^mmJi 

^2. 8-1. 2, »iL<« 
2. 3-1. 2, ^bfC&SL 
<f*2. 3-1. 6Tfe5 0 i 

m^(T) (B) 

l/ v T, 2 0 n _h^?L(i# 

ft i:sgA^n-f, waajii 

l -cMM^fc § .. mm 1 0 %i m 

.£* |-.c/)-j'L(J;6-:/in../ ; H\, 
[0 0 8 9] 



[0088] 

As mentioned above, the thing for which it uses 
the porous silica thin film of this invention, a 
mechanical strength is high, and it can form the 
insulation film for multilayer interconnections for 
LSI with a sufficiently low dielectric constant. 
The dielectric constant of the porous silica thin 
film of this invention is usually 2.8-1.2, 
preferably it is 2.3-1.2, furthermore, preferably it 
is 2.3-1.6. 

It can adjust this dielectric constant by the 
content of the (B) component in the application 
composition of this invention. 
Moreover, in the porous thin film of this 
invention, it sets to the pore distribution 
measurement by BJH method, porosity 20 nm 
or more is not observed substantially, but is 
suitable as an interlayer insulation film. 
Usually, hole 1 0 nm or more does not exist. 

[0089] 

It can also use the porous silica thin film 
obtained by this invention at the porous silica 
body of the in the shape of a bulk other than a 
thin film, for example, anti-reflective coating, an 
optical film like a light guide, or the beginning of 
a catalyst support as a heat insulating material, 
an absorber, a column filling material, a caking 
preventive, a thickener, a pigment, an 
opacification agent, a ceramic, a 
smoke-prevention agent, an abrasive, a 
toothbrushing agent, etc. 



[0 0 9 0] 
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Hereafter, it specifically demonstrates this 
invention with an Example and Comparative 
Example. 

The range of this invention is not limited at all by 
the these Example etc. 

It performed the application composition for 
porous silica thin film manufacture, and 
evaluation of a thin film by the following method. 
(1) Silica composition ratio 
It expresses with the numerical value which 
computed respectively the silicon atom 
originating in the alkoxysilane with which the 
functional group number contained in an 
application composition in this invention differs 
from the area of the signal by 29 Si-NMR, it is 
considering it as composition ratios, such as an 
alkoxysilane contained in an application 
composition by contrasting them. 
Moreover, it has also obtained the composition 
ratio of the silica obtained from the alkoxysilane 
in the insulating thin film manufactured using 
the application composition etc. by the similar 
measuring method. 

[0091] 

As an example, it demonstrates the method of 
computing mol.% (silica composition ratio) of Si 
atom of the DMDES reason in the thin film at 
the time of using a tetra ethoxysilane (TEOS), a 
dimethyl diethoxysilane (DMDES), and the bis 
(triethoxysilyl) ethane (BSE) as an alkoxysilane. 
Apparatus: JEOL-lambda 400 
Measurement mode: NNE 

Sample pipe: Outer diameter 10 mm, internal 
diameter 3 mm 
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MPM : 9m 1 0 mm; pgg^ 3 
mm 



(WtuttilMfy, Willftk hDik-r. (An application composition and a thin film are 

9 J — /K TMS ^iii) small-amount adding about D-ized ethanol and 

TOMfC : 1 3 0 G 10] TMS) 

P © (/\/u-x-7 ! '^ u- -.) 2 5 The number of times of total: 1 300 times 

° ® PD (pulse delay) 250 seconds 

B F (-/>•" - K--- >' '/ t ? BF(broadening factor) 30Hz 

— ) 3 OH z 



&±®ffl^&I* 5 ±U5ffl|-£&# !t computes from the formula shown below 
^M#bft7tfM£ffiV v "C.l^T using the numerical value acquired from the 
(^^"t"0f^S;J; *) Wtti'i'ho above measuring device and measurement 
DMD E S <d^/v%= l o 0 x conditions. 

(D0 + D1+D2) / {(T0 + T1 Mol % =100*[ of DMDES ] 
+T2 + T3+T4) + (D0+D1 I (D0+D1+D2)/{(T0+T1+T2+T3+T4) 
D2) I 2 (B0-I-B1 I B2 + B3) } +(D0+D1+D2) 2 [ +] (B0+B1+B-2+B3)} 

(W> TO, DOWBOtt (TO, DO, and BO each, expressing the signal 
%M*H±\7\ivy%WremH) T integrated intensity which belongs to the 
EOS, DMD E S WB S E compound which the at least one part hydrolysis 
q^-c h*^mti$'j>te< t fe- of the ethoxy group in TEOS of a raw material, 
UM&ftM tS fiXAmJk t tc o DMDES, and BSE was carried out with an 
tcik-£ydiz.MM tsthZ) i/sf-y-A' above apparatus, and became a hydroxyl group 
mmm frkL , T l - i l l in the Formula.) 

O'B liiTEO S, DMD E S T1, D1, and B1 express the integrated intensity 
&PB S E ® <D& s i co -fli/fr of the signal which belongs to the group which 
«#;co s i Jlii 7- 1 MJjjt 7 k one place of each Si in TEOS, DMDES, and 
w LTlS-n LXMf^^ti^^z. BSE connects together through an adjacent Si 
*s ? ~y ^(DWfi^M. atom and an oxygen atom, and is formed, t2, 
%M U T 2 , D 2 RUB 2 D2, and B-2 express the integrated intensity of 
TEOS, D MD E S , Rlf B the signal which belongs to the group which two 
S S i a) :.ffiWm& places of each Si in TEOS, DMDES, and BSE 

O S i ft -7- £M M J& -7- 'Sr ^ L T connect together through an adjacent Si atom 
rfo-a- £ ti %>&\o)\i}$, £ and an oxygen atom, and is formed, t3 and B3 

ft 6 ^ • j- jv o>ffi ft m & & M express the integrated intensity of the signal 
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U T 3 fi T K O S R which belongs to the group which three places 

If B S E '!■(/) S i co : ^m/m of Si in TEOS and BSE connect together 

S?©S i h',i rt'ffc&ltt i 'kjt t through an adjacent Si atom and an oxygen 

Xpi ft \, X l&hk £ ;} i <S His MM atom, and is formed, t4 expresses the 

&tiZ> ^^^/^(DWjj-hfifS.^ik integrated intensity of the signal which belongs 

U T 4 BT E G S ^f/D S i © to the group which four places of Si in TEOS 

BMWf^MM^ S i {■ t f&S connect together through an adjacent Si atom 

b'si-f-frft LTln-n LTW and an oxygen atom, and is formed. 

[0 0 9 2 ] [0092] 

.(2 ) JtiTW (2) Dielectric constant 

y^^K^f-Myt-^ It measured using the solid-state measurement 

M±MS SM4 9 5W&W)7H$k company make SSM495 type automatic 

C V $ij £ 3£ H ?r V ^ T PJ £ L mercury CV measuring device. 

^° (3) Thickness measurement 

(3) It measured using RINT 2500 made from a 

i , P.7 : V{i'li^RINT2500 £J|jWC Rigaku electronic. 

W^Lfc 0 iij^^j^fi, MSx".* Measurement conditions set the graphite 

V v V : 1/6° , l^t'iL x !i 5/ ;h : monochromator in front of the detector 

1/6° , ^Jt^ y v V : 0.15mm (scintillation counter) by divergent-slit:1/6 

'Q%k\\\"& (i- y^-u- ;-, y jj degrees, scattering slit:1/6 degrees, and 

<nm\c'Jy-7 \-m reception slit:0. 15 mm. 

y y u / • - - y |> L//c,, M It each measured the lamp voltage and the tube 

ttBs t WWMlt , 40kV current by 40kV and 50mA. 

t 50mA 'Cfj|iJ'/.L L /i/5\ #^(z However, it is as required changeable. 

SCtliS ^ t#t §^ 0 S Moreover, the scanning methods of a 

fc, ^^^ y-^O/t^fi-Ci 2 goniometer are 2 (theta) / (theta) scanning 

0 / 0 Sttt,.iS^7 S' 7°f± method, and it made the scanning step into 0.02 

0.02° t Lfc 0 degrees. 

(4) (4) Young modulus 

M T S Systems Corporation ?± It measured by the nano indenter DCM by MTS 

M-f/ 4 ^x> 9 - DCM XM Systems Corporation. 

jil L/t 0 ttWtiiJjttill, s-tr The measuring method stuffed the Berkovich 
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-^flO^Vt^y FMJE^&r type pressurizing piece made from a diamond 

IWfdif Lii^ — into the sample, and after carrying out a load 

i~Z>$. -<&tffi Ltc<Dib J tti$:f& until it reached the fixed load, it required for the 

ffe^-^-t§ri,|S load-displacement curve by monitoring a 

<t *) fMlilS^^fefc,, displacement except for it. 

iili3^nxr^7^7 The contact stiffness has recognized the 

^200N/m surface on the conditions which become. 200 

fc 0 ®Jlg<^tU{:±, IJtTcwfcfC N/m. 

^•^ >o Calculation of hardness is based on the 

H = -P/A following formulas. 

iCT% PlfflitfeMtfe H=P/A 

•9 , ifii M A nm\m ± he Here, P is the impressed load. 

oytWk^-'tk&lZ «t 0 v mmmc By following Formula, it required for the contact 

w-^'o area A experimentally with the function of the 

contact depth he. 

[0 0 9 3] [0093] 

1 ] [EQUATION 1] 

i : l l/2 ! 

A=24.5h c 2 +2 m-hc 
i=0 



[0 0 9 4] [0094] 

£ tS \t)7. roy&fr. h t This contact depth has the displacement h of a 

2fe0>KKfcfc&5 o pressurizing piece, and the following relation, 

h c- h - £ P / S Hc=h-(epsilon)P/S 

Si*m§®m (epsillon) is 0.75 and S is the initial-stage 

(DmMm&X'hZ, gradient of a unloading curve here. 

3.7^0jtttjfi^45 KVCQ^Ic Calculation of a young modulus was peevish 

ioT^fefc. and it calculated for it by a boss's formula. 

Er=(V" 7t • S)/27"A Er= ( SQUARE-ROOT-OF (pi) -S) / 2 
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SQUARE-ROOT-OF A 

- - X\ Mlttll r Here, the composite coefficient of elasticity Er is 

VM£ii?j„ expressed with following Formula. 

E r =[( 1 - v s 2 )/ Es + ( 1 - v Er =[(1-(nu)s 2 )/ Es + (1-(nu)i 2 )/ Ei ] " 1 ) 

' V Ei I" 1 Here, (nu) is a Poisson's ratio and Subscript S 

^ v y >-its fts'i 2 is a sample, i expresses a pressurizing piece. 

S fif- V~f>v, i fi/r-f-^To In this invention, although (nu) i= 0.07, 

W'JrCfrtvi 0. 0 7, Ei Ei=1141GPa, and the Poisson ratio of this 

= 1 1 4 1 G P a N $.t:.4<M'H material were unknown, they computed the 

cDaKT y y ^ItlitM-XiiVh^^ young modulus Es of a sample as (nu) s= 0.18. 

vs= 0. 1 8 t LTf-yy/WQ In addition, it measured the young modulus in 

tv^^a^Es SrjfttJ-U this invention by 0.8 micron-1.2 micrometer film 

to ft, #mWl~&ttZ>^.yy thickness. 

*^3.9X(i v o. 8/z~l. (5) The amount of gassings : conduct a 

2 /£ m(D||^-eaiJ^L/c 0 ( 5) thermomechanical analyses (TGA) using 

if^WAi®. : fommftlffT G A Shimadzu TGA-50, and temperature_raise from 

— 5 O lri V^tiiliM (t room temperature to 425 degrees C by 20 

G A) %?f\,\ mmfr h 2 O B degree-C/min, it made the weight percentage 

/#T*4 2 5°C£i?#^U 4 reduction (weight 0 /©) before and after 

2 5°C-Tr6 0 ftUWlWf Lfzmfc maintaining for 60 minutes at 425 degrees C 

(DMmWPm (£*%) into the amount of gassings. 

[0 0 9 5] [0095] 

[MMW 1 ] [EXAMPLE 1] 

fF7ih^r->y7yi6. 5 It mixes tetra ethoxysilane 16.5g, dimethyl 

g, i^^f/^x h*i/->7> diethoxysilane 5.0g, bis (triethoxysilyl) ethane 

5 . Og, fc'x (Hi f>-> 14.1g, ethanol 58.8g, 40.5g of water, and 8.3g 

is}) jv) ^ i 4 . i g % ^ 0 f o.i mo|/| nitric acid, it stirred for 6 hours and 

9 J —A- 5 8. 8 g ( M.A 0 . made it react at 40 degrees C. 

5 g , 0 . lmol/ I (DffiM It takes 45g of this solution, adds 20g of ethyl 
8 . 3 g &ffl£l>U 4 0°CiET lactates, and distils the solvent in 50 degrees C 

6 H$|{f]fS# LKhb £ -frfc„ WM and 50 mmHg, after concentrating to 18.1g, it 
^4 5 g Srt ?Ltt-r--/-/L-2 added 5.6g of water, and ethanol 0.78g, and 
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g^yjUvC 5:0:50, 5 0mm 
HglCtiMKL, 18. 
1 g*1?»iffi-Lfc^ zK5 . 6 
g > :i- / ■ ■ iV () . 7 8 g , ?L 

8 g %M\?Ltz 0 

WbHtzW-M& o V5 g ICtK y 
•c > ^ y -/u - >K y y" i j 
t" u ^ ^ S a^Hiffsf u- 

400, /K y t°p t°v^^y a 

-/^^com-VKj^T-fifi 3 2 

oo) o. 4 8 g&anfc, 

&&(D S i i'ji (■ <X 1 7 •-L-/u-%-e 

n y f>j-./N.h!C3 m 1 STL, 

1 5 0 0 r p m!.- C 6 () f'>i' t "ijl"! 

teiftfc. i 2 

2 o otictiti v Mv^-ca 

i#IlT4 0 0"C(C-C J H.'fl/iJ 
iWlKLt, M^l. 13 

/< m co -TL t'l-: >' y &#flg : $$ 
'/io # fe *bfc #M© 1 M M z ( C 

*j# &wmmmuM . o, 

^'-C- - 7 X 1:1 4 . 8 0 G P a 



lactic acid ethyl 30.8g. 

It added polyethyleneglycol polypropylene 
glycol polyethyleneglycol (number average 
molecular weight 6400 and number average 
molecular weight of polypropylene glycol part 
are 3200) 0.48g to 5g of the obtained solution, 
and obtained the application solution of this 
invention. 

Si atom derived from the dimethyl 
diethoxysilane etc. in this solution was 17 
mo I %. 

3 ml of these solutions are added dropwise on a 
6 inch silicon wafer, it carried out the spin 
coating for 60 seconds in 1500 rpm. 
After that, it is for 1 minute at 120 degrees C in 
air, it is at 200 degrees C under nitrogen 
atmosphere, it is at 400 degrees C under 
nitrogen atmosphere continuously for 1 hour. 
It carries out heat baking processing for 1 hour, 
film thickness obtained the porous silica thin film 
which is 1.13 micrometer. 
The dielectric constant in 1MHz of the obtained 
thin film was 2.0, and young moduluses were 
4.80GPa(s). 

Furthermore, the amount of gassings was 2 % 
less. 



[0 0 9 6] 



[0096] 



% 2 ] [EXAMPLE 2] 

Ml) ^-uys/ y /i^-Ky | t performed the operation as Example 1 that it 

/DtVy^ya — tff. y in was t h e same besides having replaced 0.42g of 

=J-\^y?'\)^—,V<d . 4 8 .g © polyethyleneglycol polypropylene glycol 
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'■> i: > 0 . I 2 g *->J; y :r.-f uy polyethyleneglycol 0.48g by the 

if ]) 3 — ^*)Vx. — y-jv polyethyleneglycol dimethyl ether (number 

(t¥Wi6 0 0) -"Cfllt average molecular weight 600), and film 

&±tz&ftl£l%MM$l 1 tlH— thickness obtained the porous silica thin film 

^gfeftfcfifK If l O. 7 0 which is 0.70 micrometer. 



m m co^Mk v- 1) # Ml£|§ The dielectric constant in 1MHz of the obtained 

/to % htitcMllfUco l MH z thin film was 2.1, and young moduluses were 

*> ft 3 JtM Wli 2 . 1, 5.70G Pa(s). 

^ s?iL 7 7 (i 5 . 7 0 G P a The amount of gassings was 1 % less. 

-efcofc .//x ^'l;. ',!:!■;): 1 %^ 

[0 0 9 7] [0097] 

[i£<|$#i 1 ] [COMPARATIVE EXAMPLE 1] 

/tfyj^ui/^y-i — y | t performed the operation as Example 1 that it 

7 n t' 1/ y ^" y :n I) was the same besides having used 

-/• U- > 7" V : i —/U0){U.> y ! tf> polypropylene glycol (number average 

y 7°t3 f w^ y n— (IJrAp molecular weight 3000) 0.48g instead of 

3000) 0. 4 8 g polyethyleneglycol polypropylene glycol 

ZRHs^tcW^liMMM 1 t m polyethyleneglycol, and film thickness obtained 

-(D^Yf^m\ iIJ?^0. 9 the porous silica thin film which is 0.95 

5 um(D mm 'y')t! ff II £ # micrometer. 

tc 0 &htitcW$&(D l MH z 1,'. The dielectric constant in 1MHz of the obtained 

^it S^Mtt^fi 2;. 1 0 v -V thin film is 2.10, and young moduluses are 

y7°^i/*.7 7i~X3. 3 8GP 3.38GPa(s). 

a "Cfe «5 , Mtfcffl l & J: 0 2 £ Compared with Example 1 and 2, the dielectric 

im LXWmmW\W%-?fo '6 constant is comparable. 

^W.^M^M^ t\>^MM However, it was the result of saying that a 

Tr&o-ofr.r, mechanical strength is low. 

[0 0 9 8] [0098] 

[»M3] [EXAMPLE 3] 

7f7^^^>'7^5. 29 They are 1 .00g and bis (triethoxysilyl) ethane 

gt^f/^x^ar^->7> 1.12g about tetra ethoxysilane 5.29g and a 
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Sr-l. 0 0 g fc j;^ ( K y 
• r - h -Y- -> ^ y /V) r-'/y l . i 

4 0 0<7>/Ky if V^i) zn — 

/u# ]) -f p fc° y y ^ y ^ 

3 2 0 0) 4'2. 0 gJP^ v $ 
fj> (CItK 8 . 1 g, J— /VI 

1. 7 5 g & J: (/ o . i Nii 
1 • 6 5 g ££M^L> 3 5 1; 



dimethyl diethoxysilane, furthermore, a number 
average molecular weight adds 2.0g (the 
number average molecular weight of the 
polypropylene glycol part is 3200) of 
polyethyleneglycol polypropylene glycol 
polyethyleneglycol block copolymers of 6400, 
furthermore, it mixes 8.1g of water, and ethanol 
11.75g, and 1.65g of 0. "IN nitric acid, after 
making it react at 35 degrees C for 3 hours, it 
obtained the application solution of this 
invention. 

Si atom derived from the dimethyl 
diethoxysilane etc. in this solution was 15 
mol %. 



^oyy/-)-;\,~y iu h 3 -> %/ v > 3 ml of this solution was added dropwise on the 

^fefccDS i IsKT-Ct 1 5 r. >i % 6 inch silicon wafer, and it carried out the spin 

~efoofc 0 MtiiUfrb 4 V-1 y coating for 60 seconds in 1 050 rpm. 

y =>y$*^~- _fc{£3m HIT After that, at 120 degrees C in air. 

U 1 0 5 0 r p mlCT 6 0# At 200 degrees C under nitrogen atmosphere 

mmmJfiLtz 0 ^(D'&'gMft fori minute. 

It bake-processes at 400 degrees C under 
nitrogen atmosphere continuously for 1 hour for 
1 hour, film thickness obtained the porous silica 
thin film which is 0.91 micrometer. 
u m <D % ?L ft is y jj MM £ % The dielectric constant in 1 MHz of this thin film 
tc 0 ~3 MfiM<7) 1 MH z \Z.$5tf 5 is 2.1 , and young moduluses are 5.50GPa(s). 
ttMM&it 2. 1 , W/^t i? The amount of gassings was 2 % less. 
^7^1*5. 5 0 G P a X'fo<9\ 

n * mmmm 2 &o 



1 2 0°C(CT1^Fn1 MSf«|ffl 

2 0 otct 1 $^ 

Tl*#ffllT4 0 0°Cl:t i 

LT, TO^O. 9 1 



[0 0 9 9] 
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IttmmZ] [COMPARATIVE EXAMPLE 2] 

^f/i'F^ h^-»7y2 4 To a mixed solution (methyl trimethoxysilane 
3. 6 gl l, 2-fc** (hy 243.6g, 1,2-bis (triethoxysilyl) ethane 214.5g, 
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iF^-v">!J;l/)x^y2 1 4 . propylene-glycol mono propylether 559.3g, and 

5 g , y°u t°uy?'}) ^—/v^ methyl- n- pentyl ketone 239.7g, the aqueous 

y ~fn 5 9 . 3 solution which dissolved 1.0g of maleic acid in 

g\ ^ f-zw -n-^y^-/^ h> 162.0g of water was added dropwise over 1 

2 3 9. 7 g <DM®WWte, hour at room temperature. 

I'-f VHfcl..- 0 g £/k 16 2. It concentrates after making it react by 60 

0 g Itcm fr LtcM4Wi&'MUX (degree C) further after completion of dripping 

1 m'uW-yxmr Lfc 0 U&m for 2 hours a blend until it is set to the total 
©lT^7i > & h\L 6 0 °C"C ? amount 1 of solutions, and 00 Og under reduced 
2-R#|BJixj£ &^:ttoyt> % W±.T pressure, it obtained the sol of 20% of 
T-^jkWi!; 1 . 0 0 0 g bt£& solid-content contents, a polysiloxanesol 
^"CUffiL, IA1 M 5> f? ti m 2 In addition, solid-content concentration in this 

0 % <z>xK y p y yV^^# case, the silica precursor 
7c, #h Z0m&?>mMftM& It hydrolyzes completely, 
fi, ->y ^ffW^^f^PTR And 

#fl?*3 J; OT^KJfc L 7c t <7) £ It calculated one carried out the condensing 

*> ] ) Xommftk LXfmi, reaction as a solid content of a silica. 

7c 

t 

[0 10 0] [0100] 

±fE-e#7c*°y ypdr-^yyV^ 100g polysiloxanesol obtained above, 

1 0 0 g I;, y t^eiyif iy polyoxyethylene-polyoxypropylene-polyoxyethyl 

y t^/n t° u^-tK y ene block copolymer (adding the Sanyo-Kasei 
^-df -yxfi/yfe j, $ 3 vff y ma ke and new pole 61 (equivalent for HO-PEO 
(~mtm m m, 2-PPO30-PEO2-OH) 8.6g) 

jv% l (MO-P HO 2 - It applies the obtained blend with a spin coat 
P PO30-PEO2 -OHfir'i) method on a 8 inch silicon wafer, it is 80 
8 . 6 g &2&>JHU # bti7czTi degrees C in atmospheric air, and is for 5 
8 ■< y-y -> y : i > .>.-u/n minutes, subsequently, after heating for 5 
±!c.x t°y n— KjfefcJ: V) ^ minutes at 200 degrees C under nitrogen, 
U A"**, 1 !' 8 OT; C55>!hJ, furthermore, in vacuum in order (340 degree C, 
V "X-mmT 2 0 0 °CT' 5 frfflm 360 degrees C, and 380 degrees C). 
mLtzCDh, £<blcM£TX°3 Respectively, every 30-minutes, it heats, 
4 0°C, 3 6 0°C, 3 8 0°C<D furthermore, it heats at 425 degrees C under 
MX^ti^rfri 3 0 57 ffli* -o^ip vacuum for 1 hour, it formed the colorless and 
$U $bli : ^T4 2 5 C C? transparent film. 
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1 B-VllflMU M&WM<BM% The dielectric constant of the obtained thin film 
7FM Ltc a # bfc1tMM%Qi&tfi is 2.4, and young moduluses are 4.1 GPa(s). 



flE^Ct 2 . 4 , t^^^a 7 Moreover, the amount of gassings was 2 % or 
*H4. lGPa tfct), itz more. 



X <5#-FLt£> / ]) '%MWk Adielectric constant is enough low stable, and it 

It, It 0i S $ /y< h£ { fit < # >ii bears enough the CMP process in the 

"t\ ^ f^' M -7- IE Hti l& T. |t. f-T. copper-wiring process of a semiconductor 

£ C M P "I '. f?: !r. | • 5)- if x. , element, and since the porous silica thin film by 

V*7Mf$\#<DtfxB / Mft'J>?& * this invention has few gassings at the time of 

© "C > LSI &MMWWtW$0? beer formation, it is the optimal as an object for 

f-^-i^-M-J-O^UWW t LXfk the insulation film of the base plate for LSI 

iit^feSo multilayer interconnections, or a semiconductor 



[0 1 0 1 ] 
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mm<r>mm 



[ADVANTAGE OF THE INVENTION] 



element. 
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